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connection with the Providence water-works and was 
recently described the Providence Mr. 
Edmund Weston, Am. Soc. engineer 
eharge of the works. About 30 6-in. and S-in. blow- 
offs, discharging into the river or sewers, are located 
upon the 30 and 24-in, mains, from 700 to 3.500 ft. 
cut out means stop valves and water admitted 
through some one more the 
mains, giving a velocity of from 2 to 4 ft 
the blow-off pipe. 


connecting 
per second 
For dead ends small mains 
pipes are provided, unless hydrant 
Dead ends are blown off upon comp:aint dirty water. 


said that about 40,000,000 gallons water were 
q used last June in blowing off the low service system. 


The Ohio Road Commission has filed its report with 
Governor McKinley and estimates that average 
cost $5,000 per mile would require $400,000,000 
improve all the roads that state, and the commis- 
sioners further estimate that the average cost 
transportation by horses or wagous over country roads 
any event cts. per ton mile, contrasted 
with about ct. per ton mile for 
steam over railways. Arguing from prohibitive 
cost road construction and from the waste 
any transportation horse power over even improved 
roads, the commission favors the laying rails 
highways and the substitution electric other 
inanimate power for the horse for the transportation 
both freight and passengers. short, the two com- 
missioners, Messrs. Martin Dodge and Sprague, 
not recommend the improvement the highways 
the expense the state, but suggest instead the ex- 
tension, local expense, the suburban electric roads 
already good service the state. The commission 
this more just the people general 
and more economical the end, the 
relative cost transportation per ton-mile. 


Over two miles cedar block paving slag 
foundation was put down Lake Forest, sub- 
urb Chicago, during the past season. The work 
cost about $45,000, and was done by the Ross Sapless 
Paving Block Co., Saginaw, Mich., with Alexander, 
Hill Chamber Commerce Building, 
Chicago, engineers. The slag was spread ins. 
depth and covered with gravel sufficient fill all inter- 
stices and leave in. cover over all. thorough 
over the slag, and upon this ins. sapless cedar 
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blocks were placed. Clean lake shore gravel was then 
swept over the surface, entirely filling all spaces be- 
tween the blocks and leaving the surface free from 
stone. The paving was then thoroughly rolled with 
six-ton Pope reversible roller, which left the surface 
smooth when laid upon plank foundation. The 
work was then ordinary cedar paving. 


The Eads isthmian ship railway again before the 
House Committee Congress Interstate and 
Foreign Commerce. understood that this com- 
mittee considering the creation joint commtitee 
investigate and report upon the practicability and 
merits of the Nicaragua Canal. Mr. John H. Rice, the 
president of the Atlantic and Pacific Ship Ratlway Co.. 
and Mr. James Andrews, managing director the 
same company, ask that this same committee also in- 
vestigate the practicability the ship railway pro 
jected across Mexico between the oceans. 


Harvard College, according to the catalogue for the 
academic year 1893-04, has 3,156 students and 322 
teachers in its several departments. The college 
proper has 1,656 students; scientific scnool, 280; grad- 
ate school, 252; law school, 353; medical school, 446. 
There are more teachers and 190 more students 
than 1892-93. The library contains 431,650 voiumes, 


gain over 22,000 the year. 


The most serious railway accident the was 
the breaking down of a trestle under a train on the 
San Antonio Aransas Pass Ry., near Winchester 
Dec. 19. The rear truck the tender jumped 
the track the approach and caused the collapse 
the structure, which was about ft. long and 
ft. high. The engine and rear car remained the 


track opposite sides the gap, but the tender, 


baggage car and smoking car went down. One man 
was killed and six were injured. The temporary 
trestle, which replaced the Chester Bridge in the 


Boston Albany R., which fell Aug. 31, was car- 
ried away by ice, but an accident was fortunately 
averted. 


trestle the Duluth, South Shore Atlantic 
Croll, Wis., way under freight train 
22.——A private bridge, Boone, Ia.. belonging 
Birmingham Keating, and crossing the Des 
Moines River, gave way under train loaded coal 
ears Dec. 24. One man was killed. A highway 
bridge over Bennett’s Creek, near Cannisteo, 
gave way under team Dec. and the driver was 


The concrete base 
some the London 


under the wood pavements 
streets, reports Mr. Fou'ger. 
Chief Engineer the London Gas Co., has formed 
an arch across the street sufficiently strong to sup- 
port the entire Oxford some parts, 
the loose beneath has settled much that 
can crawl under the addition the 
danger sudden collapse, this space found 
filled with mixture gas escaping from the street 
and should this mixture attain explosive pro- 
portions blowing section the street possi- 
ble. 


The bill 


across the 


for the 
Hudsen 


New York New Jersey 
tiver has passed the Senate and 


House of Representatives, and is now ready for the 
signature. 
The Master Mechanics’ Association has a comunit- 


tee at work investigating special oiling 
locomotives making long runs without 
Davis Barnett, Grand Trunk Stratford, 
is chairman. Another committee, headed by Mr. 
Mitchell, the New York, Lake Erie West- 
ern, investigating the treatment ties and has 
issued circular asking answers questions 
this subject. 


devices for 
stopping. Mr. 


important improvement planimeters has been 
devised Prof. Jacobus, Stevens Institute. 
consists the substitution for the ordinary tracing 
point glass plate having two hair lines cut its 
under side right angles. tracing diagram the 
point intersection these lines kept the line 
traced. The ordinary point has tendency 
make slight groove the paper, that second 
tracing the point tends follow the left 
the first. Again, where repeated tracings have 
made the point tends obliterate the line. The im- 
proved form tracer open such objection, 
and can used the evening. while the ordinary 
planimeter account the shadow cast 
the tracing point. 


Important works are progress Libau, the most 
southern harbor which Russia possesses the Baltic, 
and which free from ice weeks before the other 
ports. The concrete blocks used for the 
the breakwaters and piers are and ft. 
long and ft. thick. From the outer tem- 


AOS 


miles long, with breadth 510 ft. 
and 240 ft. the bottom, and some 
wider in order that ships may be able to pass with 
The ground is at first excavated by hand and 
then two dredges cut to a depth of 14 ft., and these 
ure followed about six sand pump dredges. 
the end of this canal will be two dock basins 900 x 


the surface 
parts will be 


ease. 


2,400 ft. and 600 x 1,800 ft., with drydocks, workshops 
ete., for warships. Mr. Edelheim is the resident en 
zineer. 


percussion rock drills 
eutting and carving were exhibited 
at the World's Columbian Exposition by the MacKay 
Electric Reciprocating Tool Co., of Boston, Mass, 
They are operated by electromagnets or solenoids con- 
nected in series to a continuous source of electricity, 
and so arranged that when the armature or drill 
stock moves down it brings a sliding commutator in 
contact with a set of commutator plates, thus making 
a path of lower resistance through the upper magnet 
and short circuiting the lower magnet. The upp:r 
magnet then draws the plunger and drill up, till the 
sliding commutator makes contact with 
of commutator plates, short cireulting the 
net and energizing the lower one, The 
broken, but omly changed by the 
machines can be worked from an incandes-ent | gut 
clreuit without interfering with the lights. The large 
drills absorb about and make 400 strokes 
per minute. Smaller machines, held in the hand, are 
made for wood carving, sculpture, ete. 


Blectrie 
tools for 


stone 


another 
upper 
ecirevit is never 
commutator, and the 


wag 


The total number of merchant steamers in the 
of over 100 tons net tonnage is 10,629, 


world 
representing 


15,134,436 gross tons, or 9,674,814 net tons. The total 
number of sailing vessels over 50 tons is 29,756, with 


net tons. says the last report the 
French “ Bureau Veritas,"” and the same authority 
states that out of the above number of steamers 5,604 
sail under the English flag, or more than half of the 
world’s steam merchant fleet. 


A testing lhiboratory in connection 
eering department of Peoria, Lll., has been established 
Mr. Jacob Harman, City Engineer, and 
propriation has been made for a 100,000-lb. Riehle 
machine, a 7,000-Ib. cement machine and a brick fest 
ing machine. This is an might 
be followed by 


with the engin. 


example which 


othe r cities. 


well 
many 
Screw spikes are used the Pennsylvania 


for fastening the angle bars of its 100-Ib. steel rails 


the ties, noted our issue Sept. 1803, and 
are indebted Mr. Joseph Richardson, Engi- 


neer Maintenance Way, for blueprint showing 
the arrangement. The spikes are % in. diameter and 
long under the head, which is % In. thick. 
They pass through holes in the angle bars, the shank 
of the spike touching the edge of the rail, and a cast 
washer between the angle bar and spike head giving 
a horizontal bearing to the head. The rails are laid 
with broken suspended joints, spliced 34-in .angle 
bars and six bolts. have already referred the 
necessity introducing more efficient fastening 
than the ordinary spike for heavy rails track carry- 
ing heavy traffic (Eng. News, July 13, 1893), and 
should like see the Pennsylvania R., which 
well able financially introduce improvements, 
use its spikes for standard fastenings. 
screw spike fastening which the spikes are driven 
direction and bear steel clamps, has 
designed Colonel Katte, Chief Engineer 
the New York Central R., also noted our issue 
of Sept. 7 


6% Ins. 


been 


A boring now 6.568 ft. deep is being made at Parus- 
chowitz, the district Ribnik, West The 
upper diameter of the hole is 11.8 ins. and the bottom 
is now 2% ins. in diameter. Mannesmann tubes were 
used, provided with a diamond cutting edge, and a 
special device was employed for cutting off the core at 
the bottom. The length the tubes not 
but when a boring with one length had been 
pleted tube was attached having outside diameter 
equal the inside the upper one, and provided 
turn with diamond After carefully ascertain- 
ing the temperatures various depths the present 
depth 8,200 ft. 


conn 


An international agreement to remove or destroy 
derelicts and other obstructions to navigation on the 
high seas, recommended the last Congress, 
a proposition earnestly approved of by all interested 
in shipping, and the result of the conference soon to 
called can only favorable. Mr. chief 
the bureau the Treasury De- 
partment, mainly responsible for the passage the 
measure, and be wants the execution of this work 
transferred his department. Heretofore the Hydro- 
graphic Department has had charge, though beyond 
destroying wrecks on the high seas. It is beliewéd 
that this can done effectually vessel especially 
constructed and equipped for this 
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TRANSVERSE STRENGTH BRICK 
MASONRY. 


Very little attention has ever been given en- 
gineers general the transverse strength 
brick masonry, notwithstanding its frequent use 
positions where this strength called into action. 
generally admitted, course, that brick 
masonry has considerable strength resist press- 
ure beam, and this property tacitly allowed 
for constructing openings for doors and windows, 
but the record definite experiments made de- 
termine the limits this transverse strength are 
very meagre. The following abstract series 
experiments the transverse strength brick 
masonry made Messrs. Earl and 
Loomis, the engineering department the Uni- 
versity published recent num- 
ber the “Technograph,” student’s publication, 
is, therefore, considerable interest. 

these experiments eight beams and two piers 
were broken. The beams were broken simple 
beams with concentrated load the center, and 
the piers were first broken cantilever beams 
and afterward simple beams. The conditions 
and results the several tests were follows: 

Beam No. was built two thicknesses stretch- 
ers ordinary double wall, with the third 
course from the bottom headers, There was also a 
bond the ends, Its depth was 14.7 ins. and the 
distance between supports 43.75 ins. Its age when 
broken was days. The beam falled the center, 
about much from lack cohesion ¢he mortar 
from mortar separating from the brick. This state- 
will apply all the beams. One brick was 
broken tension, Since the weight the beam, 
350 acts uniform load, its effect the same 
175 lbs. the center. Hence the breaking load 
1,652 175 1,827 lbs. The modulus rupture, there- 
fore, 

6M 1827 435 

No. was pulled over cantilever beam. 
Age, Failed mortar separating from brick. 
Weight of pier, 205 Ibs. Force to break, 205 Ibs. ap- 
plied 42.5 from joint rupture. Maximum ten- 
sion per sq. in, 

Ww 2% 42.5 x 11% 295 9.3 

Beam No. consisted pier No. broken sim- 
ple beam. Length between supports, ins.; depth, 
ins.; width, 11% ins. Weight, 205 Load 
break: 160 weight beam consid- 
ered at center, 148 Ibs. 
6M 6 43 

this case, and also the pier, the ‘unit stress 
necessarily small, since there interlocking action 

No. was built essentially the same No.1. 
Age, days. ft.; depth, in.; width, 
distance between supports, ins. Weight, 
350 Ibs. Concentrated load, 3,273 Ibs. The beam did 
not fail, thus strength least 117.2 
per 

was then turned the flat side and broken with 
concentrated load 1,507 122.4 Ibs. sq. 
in. 

No. days; depth and width con- 
sisted the same number courses No. depth, 
distance between centers, 122 width, 
1,000 Five bricks broke when the 
beam When this beam was broken deflections 
were taken the center means level and rod. 
These are given the following table: 


30,7 per sq. in. 


Defice ion, in. 
0.09 


Weights applied. 
v.00 0.00 


U6 0.ul + 200 Ibs 
0.07 0.01 + 400 * 

0.11 0 04 + 
0.17 0.06 + 800 


the vertical joints the mortar separated from 
brick; the joints the mortar co- 
Strain, 181 per sq. in. 

No. 5.—Depth, width, ins.; dis- 
tance between supports, ins.; weight, 500 
days; breaking load applied center, 1,678 Ibs. 
Strain, 91.2 Ibs. per sq. in. 

Beam No. 6.—Width and depth the same No. 
distance between supports, ins.; age, days; 
breaking load, 2,070 Ibs.; weight beam, 500 Ibs. 
Strain, 115.5 Ibs. per sq. in. 

Beam No. days; distance between sup- 
ports, depth, ins.; width, ins.; center 
load, 378 weight beam, strain, 153.8 
per sq. in. The beam was not broken. 

Beam No. courses high and two courses 


wide; depth, ins.; width, ins.; distance be- 
tween supports, ins.; weight beam, 125 
breaking load, 200 age, days; strain, 112.7 
per sq. in. 

Beam 9.—Lower section No. built pier; 
distance between supports, width, ins.; 
depth, 11% age, days; weight beam, 270 
center load, 970 strain, 54.3 Ibs. per sq. in. 

Beam No. 10.—Age, days; distance between sup- 
ports, ft.; depth, ins.; width, ins.; center load, 
1,000 weight beam, 670 strain, Ibs. per 
in. 

summary the results the tests giving the 
modulus rupture for the several beams given 
the following table: 


Strength 
rupture 


that age, beam 
3 56 50 117.2 to 122.4 Broken sidewise 
6 62 52 115.5 nd 
7 62 52 153.8 a 
8 62 52 112.7 ss 
10 35 45 99.0 4 
9 62 52 54.3 = 
i 28 71.1 val 
28 40 49.3 


The table shows, roughly, that the beams built 
regular masonry have modulus rupture about 
twice the tensile strength the mortar used. With 
the best construction may even three times the 
tensile strength the mortar, shown beams 
Nos. and When built piers, with interlock- 
ing action, the modulus rapture about the same 
the tensile strength the mortar used. The ex- 
periments deflections with beam No. while not 
enough draw any certain from, would 
seem show that brick masonry elastic, and that 
certain point the deformation proportional 
the stress applied. The result experiments 
the past, while showing certain transverse strength, 
have not been definite uniform enough furnish 
reliable conclusions. While the nature this sub- 
ject does not permit its being carried 
mental way far might desired, without con- 
siderable expense, suggested that much can yet 
done toward finding the strength actually obtained 
brick buildings. The tearing down failure such 
buildings affords excellent opportunity for this, and 
hoped that experiment and observation will 
turned this direction. 


RECONSTRUCTION DEFECTIVE 
PIVOT PIER. 

The work removing and rebuilding the defec- 
tive pivot pier the Coosa River bridge the 
Anniston Cincinnati was described and il- 
lustrated our issue April 1893, and 
give below abstract paper describing 
similar work the St. Louis, Arkansas Texas 
This paper Mr. Howard Kelley, and 
was read Dec. before the American Society 
Civil Engineers. The following abstract taken 
from the Society’s bulletin: 


The St. Louis, Arkansas Texas draw span, 
with four panels trestle approach, crossing the 
Ouachita River, Camden, Ark., was wrecked 
Sept. 13, 1890, and 60-ton mogul engine and nine 
louded freight cars fell into the river with the col- 
lapsed structure. The span destroyed was 
tion Howe truss draw 290 ft. total span, with curved 
iron top chord and bottom chord, erected 1883, 
the road that time being narrow gage. The pivot 
pier consisted cluster cylinders; the 
cylinder, ft. diameter, surrounded six cylin- 
ders each ft. diameter, all braced together. The 
rest were ordinary framed bridge seats 
dation piling. The bed the river was ft. below 
grade its deepest portion. The bottom consisted 
sand with strata sandy clay ins. thick 
intervals about ft. depth. 

making repairs the broken span was pulled out 
the way downstream, the engine and cars rolled out 
the way and temporary trestle was erected. Pine 
piles ft. long were obtained few miles’ 
distance, and the night following the accident 
track pile driver was started upon the south end, and 
the following afternoon second machine started 
the north end. Five piles were driven each bent 
and braced with in. plank; the bents were 
spaced ft. centers, cribbing being used over the 
pivot noon Sept. the trestle was com- 
pleted and trains crossed the bridge. Application was 
made the War Department for the privilege re- 
ducing the length span, but this was denied; and 
November contract was let the Detroit Bridge 


Iron Works for new bridge 290 ft. between centers 
end 


examination the pivot showed extremely 
poor concrete, much being uncemented. The cyl- 
inders penetrated ft. into the bed the river, 
and, piles had been driven bottom them 
during the founding, they were, after much considera- 
tion, condemned and the cylinder cluster was removed 
and replaced by a cylindrical pier. The Ouachita ig 
turbulent river, showing rises ft. one night; 
but near Camden it is not subject to heavy scour or 
change channel, carries heavy drift times 
flood, and has sufficient current cause logs dive 
when striking an obstruction, making submerged pile 
foundation dangerous. was decided for various rea- 
sons to use an open caisson or cofferdam rather than 
pneumatic caisson. 

This double-walled caisson cofferdam 
penetrate ft. below the bed the river, and sur- 
round the cluster. The interior space was 
then filled with piles driven far below the 
cutting edge possible; was then sealed with 
concrete, pumped out, and the piling, well the 
six small cylinders, cut off, all capped with 
grillage square timber; this timber surround 
and fitted the central cylinder; the central 
cylinder then cut off from the top the cof- 
ferdam, and upon the grillage cylinder erected 
ft. diameter and ft. high, riveted 
plates, filled with concrete, and surrounded with 
limestone coping ins. thick. The lowest bid made 
for the construction exceeded the estimate 40%, 
and, after careful reconsideration the manager, 
the writer was authorized proceed with the work 
with the regular company forces. was completed 
according the plans and specifications, total 
cost 85% the original estimate, and only 60% 
the lowest bid received. 

Active work was begun Dec. 18. the removal 
obstructions diver was employed assist the 
work. protect the from current, 
breakwater V-shape was made 175 ft. upstreain, 
with the wings flaring out slightly beyond the sides 
the cofferdam. About 100 ft. upstream from the nose 
the breakwater two pine piles were driven and 
chained together; wire rope was made fast these 
the bottom, carried downstream and attached 
the the breakwater guy. The cofferdam 
was braced against the pivot pier, but was supported 
against the current wire cables ins. diameter, 
which were led from tlie different anchor straps 
both sides the nose the breakwater. means 
adjusting screws sufficient strain put 
the cables hold the cofferdam position twist 
it, might require. 

The temporary trestle was stiffened resist floods 
six cables ins. diameter, fastened trees 
the bank, upstream. The shoe was made four 
tions, and while putting place around the pier 
and building the first four courses wall upon it, 
the weights were supported two barges, and eight 
crab winches stationed the platform the trestle 
overhead. The work was begun Feb. 14. The shoe 
was then filled with concrete, and Feb. was 
lifted clear the barges and lowered into the water 
until all but the top part the timber was submerged. 
The cofferdam was ft. square the clear 
inside, and ft. ins. outside. The double walls 
consisted in. timbers ft. and ft. 
long. Each course timber 
the ones below 22-in. iron drift bolts. 
Strut blocks were inserted alternate courses 
between the double walls, the clear space between 
the walls being ins. %-in. bolt passed through 
each block and the walls draw them tightly to- 
gether. The iron shoe V-shaped cross-section, 
with the line the outside plate vertical. The con- 
struction was continued adding more wall 
filling with concrete and lowering into water the 
successive courses were added, but always 
considerable weights the suspending chains, the 
caisson Was more manageable when handled this 
way. 

The cofferdam reached bottom March 
courses timber wall haviug been built top the 
shoe, making total height ft. ins. sink- 
ing the caisson strong jet water was forced 
through nozzle, directed diver who worked 
inside the cofferdam; this was used jet the 
material away from the cutting edge and toward the 
four corners the cofferdam. The cofferdam was 
continued height ft., ft. above the cut- 
ting edge. Sand bags were used outside the coffer- 
dam stop scour which happened prove serious. 

April the cutting edge reached ft. below the 
river bed. Gunny sacks, filled with concrete, were 
then placed inside and underneath the overhang the 
shoe, and outside and against the walls the ditch 
which had been formed, after which the ditch was 
with stiff clay, top which riprap was 
placed. After removing the cribbing, etc., piles were 
driven with hammer. The piles were ft. 
long, with not less than ins. heart the small 
the weight the hammer the ald 
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the jet they would settle from ft., after which 
they were driven to a depth of 23 to 24 ft. below the 
edge the cofferdam. 

The sand displaced by the driving of the piles rose 
to a height of 6 or 7 ft. above the cufting edge in- 
side of the cofferdam. The piles were then capped 
with grillage; Portland cement concrete 2 ft. thick 
was deposited around the piles, and above this 
Louisville cement concrete to within 1 ft. of the 
height at which they were to be cut off. The coffer- 
dam was very tight and was kept clear of water by 
a small amount of pumping. The walls supported, 
without bracing, a depth of 16% ft. of water on the 
outside. After the placing the grillage place was 
made level its for the 24-ft. cylinder. This 
was made water-tight, so that concreting could be car- 
ried on inside of it in the open air. As fast as the 
cylinder segments were placed the interior was filled 
with concrete well rammed and the work was com- 
pleted, ready for the coping, days from the time 
the placing the first segment. 


COLUMBIAN EXPOSITION. 

The exhibits machinery and in- 
terest were very numerous and ex- 
tensive, and the present article give some 
particulars the fixed plant, such hoisting en- 
gines and derricks, pile-drivers, steam shovels, rock 
drills, ete. previous issues have already 
given particulars other exhibits contractors’ 
plant, including dump carts, grading machines and 
scrapers, rollers, rock crushers, wire rope tram- 
ways, ete. 

Hoisting Plant. 


The American Hoist Derrick Co., St. Paul, 
Minn., had interesting exhibit hoisting plant 
and derricks, shown Fig. The hoisting en- 
gine shown was two-cylinder engine with hori- 
zontal drum for raising and vertical drum driven 
bevel gearing for turning the derrick post, the 
wire rope round the latter drum passing round 
bull wheel the foot the derrick post. All move- 
ments were effected friction clutches. The verti- 
boiler was the submerged flue pattern, which 
one the company’s specialties. water cham- 
ber surrounds the top ends the vertical tubes and 
the top tube sheet. large tubular derrick was 
shown, the style illustrated and described our 
issue Nov. 28, 1891, and Feb. 1893, and there 
were also crane and derricks. The crane 
derrick had 65-ft mast, horizontal 
boom and had lifting capacity 
tons. The whole derrick was 
steam power, which raised the load, turned 
the mast, and ran the trolley the hoisting 
rope the entire length the 50-ft. boom. The 
boom was made two parts, held the right distance 
apart three yokes, and upon the upper side 
the boom were steel T-rails, upon which the trolley 
runs. The boom was elevated the outside end 
about ins., which assisted allowing the trolley 
travel toward the mast, and the trolley was also 
weight hanging near the top 
the mast. the foot the mast was iron 
bull wheel, ft. diameter, driven wire rope 
making two turns round and thence back the 
turning winch connected with the engine, shown 
entirely iron, the mast and boom being pipe 
and ithe and truss rods wrought iron. 
The boom was ft. long, mast fit. high, and the 
capacity this derrick was tons. the foot 
this was bull wheel similar the one above 
described. derrick similar this one opera- 
tion the Henry Worthington works, formerly 
J., but the mast but ft. 
high and the capacity only five tons. operated 
with 20-HP. electric hoist and 
not furnished with bull wheel and turning winch, 
were the derricks the Exposition. the 
derrick exhibited, the hoisting line was 
operated power and the boom line hand 
power. The boom this derrick was ft. long 
and the capacity was five tons. The exhibit also 
vertical hoist for building purposes, ete., 
with elevator platform traveling between 
horse power duplex hoisting gear, rock drills and 
flexible joints for steam pipes. 

The Industrial Works, Bay City, Mich., ex- 
hibited seven locomotive cranes, five which were 
tons capacity and two tons capacity. 


One the latter shown Fig. The frame 
about ft. long and ft. ins. wide, built 
I-beams, phates and angle iron, and having the end 
timbers. The front end car- 
ried the Thielsen pattern, with 33-in. 
wheels, and built the standards, while 
similar with boxes rigid pedestals, 
support the rear. The car equipped with draft gear 
and hand brakes. afford additional support 
heavy hoisting, there are steel outriggers sliding 
upon rollers, which can extended either side 
distance ft. Jackscrews and four track 
clamps are used with these. The base casting 
tached the car body supports two cast iron 
frames, which carry the gearing and shafting, the 
whole revolving about hollow center pin which 
takes tensional strain lifting, the thrust the 
load being then received steel rollers traveling 


unloading, position and shifting carloads 
exhibits. They were use three months preced- 
ing the opening the Exposition, and during this 
time they gave entire satisfaction. There were 
handled the different departments 119,046,697 
exhibits $55,520 packages, and cars. 
these packages, such were not easily handled 
otherwise, were lifted and these ma- 
The same builders also furnished 
tric transfer table, constructed steel 
beams and carried upon flat-tread wheels 
ins. diameter. The power was applied through 
single reduction motor, and loads 110 
tons were easily carried. This machine was used 
the Transportation Building, running from end 
end the annex, and handled all the loco- 
motives and cars that building. One the rail- 
way transfer tables, buitt by these works, was illus 
trated and described our issue Feb. 20, 1892. 
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FIG. CRANES AND DERRICKS THE AMERICAN HOIST DERRICK CO., PAUL, MINN. 


reversing engine supplies the power for all motions: 
for hoisting, through drum with gearing and 
clutches; for varying the jib radius, through 
worm and wheel; for slewing, means pinion 
and circular rack the interior the base casting; 
and for propelling, vertical shaft passing down 
through the center pin and driving the rear axles 
chain and gearing. the rear the 
frames vertical boiler, with coal bunker and 
water tank 200 gallons capacity. This weight 
acts counterpoise. The jib swings from the 
front the A-frames, and composed two 
beams, braced together and having the ends curved. 
The ordinary radius jib from ft. The 
smaller cranes are generally similar construc- 
tion, with frames ft. ins. long and ft. wide, 
and rigid pedestal jaws. The cylinders are 6x10 
ins. The several motions are described for the 
larger machine. Mr. General 
Manager the Exposition, stated August that 
these seven cranes were selected for the purpose 


The Yale Towne Mfg. Co., Stamford, 
exhibited four-wheel locomotive crane simi 
lar type that above described, but propelled 
shafts and steel bevel gear all wheels, instead 
chains. The jib straight and the motions 
are all effected friction The company 
also furnished one the three overhead traveling 
electric cranes the Machinery Building, weighing 
tons, with span ft., and having lift- 
ing capacity tons and traveling capacity 
ft. per minute, with travel 1,400 ft. (Eng. 
News, April 13, 1893). The other two similar 
cranes the Machinery Building were furnished 
the Morgan Engineering Co., Alliance, O., and 
Sellers Co., Philadelphia, Pa. Hoisting 
engines and mining hoists were exhibited the 
Lidgerwood Mfg. Co., New York, together with 
erecting engine the type illustrated and de- 
our issue Feb, The General 
Electric Co. showed electric derrick and mag- 
netic hoist with magnet 2,000 lifting ca- 
pacity. James Boyd, St. Paul, exhibited 
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vertical elevator for materials construction 
works, which the cage platform runs guides 
wire rope gas pipe. was operated 
double-cylinder reversible hoisting engine, fitted 
with vertical boiler and patent friction drum. 


Steam Shovels. 


Three makes steam shovels were exhibited, 
representing standard practice such machines 
for railway and other work. The Bucyrus Steam 
Shovel Dredge Co., South Milwaukee, Wis., 
exhibited two boom excavators (Eng. News, Nov. 
16, 1893). The larger one, weighing tons, had 
iron boom and wooden dipper arm carrying 
horizontal engine, with two cylinders ins., 
and was self-propelling means link belt 


Pile-Drivers and Piling. 

annex the main boiler-house behind 
the Machinery Building were two large pile-drivers 
exhibited the Vulean Iron Wroks, Chicago. 
One these was ordinary drop hammer ma- 
chine, operated rope and winding engine. The 
other was steam pile ham- 
mer, which the hammer rests upon the pile and 
moves guides the ordinary leaders the 
derrick frame. One these machines was used 
driving the test piles for the foundations the 
Chicago Public Library, our issue 
later issue. The Wakefield Sheet Piling Co., 
Chicago, exhibited specimens its triple lap piles, 
each consisting three planks bolted together 


5,000 ft. These drills are largely for prospecting 
work, and may driven steam, compressed 
air, hand horse power. The Sullivan Machinery 
Co., Chicago, exhibited core and diamond drills, 
gadders and coal cutters, and the Wardwell stone 
and quarrying machine was exhibited 
the Steam Stone Cutter Co., Portland, 
The Beal Mining Core Drill Co., Elyria, ex- 
hibited portable drilling rig for prospecting, 
having the boiler, engine and derrick earried 
frame mounted four wagon wheels. The 
MeKay Electric Reciprocating Tool Co., Bos 
ton, Mass., exhibited reciprocating rock drill, 
which sliding commutator sends the circuit 
ternately through upper lower magnet, the 
being merely changed and not broken, 
that the machine could connected 


LOCOMOTIVE WRECKING CRANE TWELVE TONS CAPACITY. 


driving chain. was carried two Fox pressed 
steel trucks. The smaller machine, weighing ten 
tons, was narrow gage, not self-propelling, and 
was carried pair diamond trucks. The 
boom and dipper arm were iron, dip- 
per cu. yd. capacity. The horizontal engine 
had two cylinders, 5x8 ins. This company also 
exhibited the largest dipper bucket the world, 
cu. yds. capacity, and model ladder dredge, 
together with specimens the buckets for such 
dredge, cu. yd. capacity, fitted with the pro- 
tected and lubricated joint connections, invented 
Mr. Robinson, Chief Engineer the company. 
The Marion Steam Shovel Co., Marion, O., ex- 
one its Barnhart steam shovels (Eng. 
News, April 27, 1893), carried diamond trucks 
and self-propelling means chain gearing 
both trucks. The arm and boom were wood, 
and the engine was vertical. each front corner 
the machine was outrigger arm, braced 
the frame and fitted with jackscrews the ends 
resting the ground, steady the machine 
heavy work. The company also exhibited 
last plow and horizontal winding engine. ‘The 
Vulean Iron Works Toledo, O., exhibited 
one its Giant machines (Eng. News, May 
1893), not intended for use but 
fitted with broad tired carrying wheels. 


form tongued and grooved pile, de- 
and illustrated our issues March 
1890, and April and Sept. 15, Schmidt, 
Altona, Germany, showed models iron sheet 
piling, used Cuxhaven Harbor. The piles 
are elongated elliptical section, and are filled 
with concrete after being driven. 


Rock Drills and Channelers. 


The exhibits this class machinery were quite 
extensive, but represented well known and stand- 
ard patterns, rather than any particular novelties. 
The Rand Drill Co., New York, showed its 
“Slugger” and “Little Giant” drills various pat- 
terns and sizes and also drill for tapping blast fur- 
naces (Eng. News, 1892). model was shown 
which the cutting bit was extension the piston 
rod, and this drill had the principal parts the 
rock drill now use, including rotation 
spiral and ratchet feed. The Ingersoll-Sergeant 
Drill Co., New York, had large exhibit, in- 
drills, channgling and gadding machines, 
coal mining machines, etc., together with air com- 
pressing plant. The Bullock Mfg. Co., Chicago, 
had number diamond core drills for boring 
holes jns. and ins. diameter, and 500 1,500 
ft. deep, and giant diamond drill for depths 


Industrial Works, Bay City, Mich. 


descent light The General Co., 
New York, had also electric drills, the type 
illustrated and described our issue May 
hast. 


EXHIBITS ALSEN’S PORTLAND 
THE COLUMBIAN EXPOSITION. 

One the exhibits Portland cement the 
Columbian Exposition which attracted most atten- 
tion from engineers and builders was that the 
Alsen Portland Cement Works, Hamburg, 
Germany. The chief interest this exhibit lay 
its illustration the variety uses which 
Portland cement put Germany, and especially 
its adaptibility the decoration buildings and 
the construction ornamental statuary for parks 
and public squares. The most noticeable feature 
the exhibit was perhaps the statue Columbus 
which stood the main entrance Machinery 
Hall, and which shown the accompanying 
illustration. 

This statue was designed one the most 
prominent sculptors Germany, and was intended 
cast bronze, and erected 1892 the 
city Hamburg, the public square, com- 
memoration the discovery America Colum- 
bus. The severity the scourge cholera which 
visited that city last year, however, interfered 
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with the consummation this purpose, and was 
abandoned. The Alsen Portland Cement Works, 
Hamburg, then purchased the model the 
statue, and had cast Portland cement their 
own manufacture, and sent the United States 


~ 


WAR 


tween centers piers. The three spans rest upon 
four masonry two which are near the low 
water shore lines, and may properly termed shore 
piers, and two deep water, and are properly river 
The east pier known Pier and the 
west pier Pier (Fig. 1). The plans the two 


STATUE COLUMBUS CAST PORTLAND CEMENT THE COLUMBIAN EXPCSITION. 


part their exhibit Chicago. The main ex- 
hibit the company also included somewhat 
larger group statuary and numerous statuettes, 
gargoyles, bas-reliefs, etc., separate pavilion. 

The possibilities beton-coignet cast blocks 
for ornamental work have long been known, and 
very commonly used France and other 
countries, mostly for outside decoration 
buildings and masonry for park bridges and 
terrace walls. The advantages Portland 
used neat, for similar work, especially for the fin- 
est and most delicate work, have hardly been recog- 
nized outside Germany, and the exhibit this 
nearly perfect cast cement work was, 
interesting. 


CONSTRUCTION THE RIVER PIERS FOR 
THE MEMPHIS BRIDGE. 


our issue May 12, 1892, gave general 
description the main features the Memphis 
Bridge, and succeeding issues described detail 
the ironwork the superstructure. The accom- 
panying cuts, reproduced from paper presented 
before the Institution Civil Engineers Chief 
Engineer Geo. Morison, Inst. illustrate 
the and pneumatic appliances 
sinking the two river piers, which had unusually 
deep foundations and which constituted the most 
difficult portion the foundation work. The fol- 
lowing details regard the work are abstracted 
from Mr. Morison’s paper: 


The bridge, built, crosses the river with one span 
790 ft. ins., and two spans 621 ft. in. be- 


piers were prepared 1889, and the data 
from which their character was decided upon were 
set borings which had been made two years pre- 
viously, and such information had been obtained 
during the sinking the caisson the west shore 
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which one boring was made down to 61 ft. above 
datum. This clay forms part immense deposit, 
known as the La Grange formation, which is about 
ft. thick, and perfectly water-tight. Under this 
clay lies water-bearing sand or gravel, the outcrop of 
which perhaps miles east Memphis, and 
somewhat greater distance west of that city. A cross- 
section the river, showing the material found 
the borings and in the caissons, is given in Fig. 1. 

It was evident that the foundations must be sunk 
through the sand and into the clay, and that, whilst 
it was important to secure a thorough bearing every 
where ou this clay, it was probably so compact that 
difficulty would be experienced in any attempt to 
dredge it. Plans were therefore made to meet th: 
four requirements: (1) The weight the piers 
limited much possible; (2) limit 
scour, at least during the construction of the work 
(3) the base of the foundation to be large enough to 
keep the pressure within safe limits, even on a com 
pressible clay; (4) the method of sinking selected to 
the pneumatic process. 

To keep down the weights, it was determined to 
build a high quality of masonry, to diminish the «dh 
mensions of the piers to a minimum, and to bulld the 
lower portions the piers hollow, device which 
objectionable cold climates, seemed prudent here 
The method of limiting scour was to carpet the bettom 
the river with woven willow mat, built floating 
on the surface of the water and then sunk in position 
by loading it with riprap. This device, which is be 
lieved have been originated the author, proved 
successful. The general rule followed in determining 
the size of the foundations was to make the caissons 
of such construction that the weight of material below 
the bottom of the river should not be greater than 
that the sand which they displaced; and that, 
deducting 400 Ibs. per sq. ft. for friction the sides 
the caissons, the weight placed top the 


should not produce pressure the foundation 


ceeding tons per sq. ft. The base required for such 


foundations was 92 ft. long by 47 ft. wide, and it 
was thought best to build the caissons with vertical 
sides below the bottom of the river. ‘ 
The caisson for Pier IL, with its upper works, was 
made 59.4 ft. high, and that for Pier LIL, 39.6 ft. high, 
both being alike all respects, except vertical 
mensions. This was error judgment. would 
have been wiser to have made them exactly alike, and 
each 50 ft. high. Good material was found at the site 
of Pier IT., a few feet higher than was expected, and th» 
square foundation projects above the bed the river 
It was necessary to go deeper with Pier ITI. than with 
Pier If., and the masonry this pier begins ft. 
lower than had been desired. The caissons are illus- 
trated in Fig. 2. They are built of Southern pine tim- 
ber, most which came from Mississippi. The 
ting edge is iron, of a form used by the author at 
other bridges; this shape is preferred because it ar 
ouce permits access to the actual edge when obstacles 
are encountered, and provides a shoulder on which 
the caisson can bear when sinking through sand, the 
edge that projects below this shoulder preventing 
influx sand from without. The V-shaped sur- 
rounding the working chamber, and the entire space 
between the timbers for height 17.3 ft. above the 
bottom, were filled with after the caisson 
was placed position. Above this filling, for 
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FIG. PROFILE FOUNDATIONS FOR THE MEMPHIS BRIDGE. 


Soundings had shown the bottom the river 
145 ft. above datum the site Pier and 
160 ft. the site Pier The borings had found 
clean river sand ft. above datum, near the site 
Pier and 108 ft. the site Pier III. these 
levels clay was encountered, which, the higher 
levels, was somewhat variable quality, but into 


height 26.7 ft. Pier and 11.9 ft. 
the interior portion only the structure was 
filled with concrete, the outer parts being left empty 
The upper 15.4 ft. Pier IL, and the upper 10.4 
Pier are solid timber. 

The vertical side walls are bound together 
in. rods, the lower lengths which pass through the 
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timbers, the nuts belng screwed against the under 
side the shoulder the cutting edge and against 
washers the top; the upper part the work, 
these rods are immediately inside the timbers. 
There are also 2-in. rods placed the 
cross walls, and connected with rods extend- 
ing through the concrete, Besides these, 112 rods 
the latter size extend from the roof the caisson 
the top of the concrete, near the timber intersections; 
and the inclined walls the are tied the 
outside vertical walls with rods similar section 
passing across the V-shaped space. The sides each 
cross wall are tied together bolts, and the 
timbers of the roof are tied together by 390 1-in. bolts. 
The successive courses timber the outer walls 
are fastened together with round drift-bolts 
long, spaced ft. apart; and these bolts al- 
ternate successive courses, the actual distance be- 
tween them only The timbers the inclined 
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the top; the provided with 
two doors, one of which, opening into the shaft below, 
closed lever with balance weight the out- 
side, and the other, opening into the open air, worked 
the attendant outside. The only power used the 
air pressure the caissons. The bucket carried 
cu. ft., and buckets have been passed out 
single hoist hour. Four hoists were provided, 
but more than two were ever used Fig. 
shows the form sand pump used the caisson 
remove sand column water. the same 
principle the Eads pump used the Louis 
Bridge, but much simpler construction. The 
special air-lock and passenger hoist are illustrated 
Fig. The latter simply hoisting engine placed 
the top the working shaft, and arranged 
taken off with derrick and quickly replaced 
when was necessary add section the shaft. 
The engine has large cylinders, and instead being 


SECTION OF CUTTING 


walls the working chamber are fastened with drift- 

its ins. long, spaced ft. apart; and the cross 
walls are fastened with drift-bolts the same manner 
the outer vertical walls. The timbers the solid 
filling above the concrete are fastened with 
drift-bolts, spaced ft. apart every stick, thus mak- 
ing the actual distance between the bolts ft. The 
outside planking secured two boat 
spikes per sq. ft. plank, and ali other planking 
fastened with two boat spikes per sq. ft. 

The corners are rounded and plated with 
The larger caisson, for Pier contains ft. 
timber and 424,000 Ibs. iron. That for 
Pier contains 1,078 ft. timber and 
340,000 

The great depth which the foundations were sunk, 
well the fact that considerable amount clay 
had penetrated, made important provide 
special machinery for passing the men and down 
and for removing the clay. Each caisson was provided 
with four shafts for the removal material, 
and these shafts were used send the concrete 
with which the working chamber was finally filled. 
Besides this there was one shaft with double 
the bottom, the pattern used the piers 
other works built the author; and one shaft 
with special air-lock the bottom, and fitted with 
elevator cage for the use the men. Besides this, 
the usual provision was made pipes for air and 
water supply, and for the removal sand. 

The device selected for the removal the clay was 
what known “clay This arrangement 
the top the shaft, behind which placed cyl- 
inder and piston; the speed the piston multiplied 
two sets that the stroke the 
ton will lift bucket from the bottom the 
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DETAILS CAISSONS, AIR LOCKS AND HOISTS USED SINKING FOUNDATIONS 


Chief Engineer, Geo, Morison, Am, 


driven steam, driven air from the 
The upper shaft through which the elevator cage runs 
diameter, and the shaft leading the caisson ft. 
diameter. These three cylinders are side side, 
the shells being connected cast iron door frames 
carrying doors, while a fourth door opening outward 


Fig Sand Pump Used Memphis Bridge. 


placed the bottom the lower shaft; work- 
ing, the door between the two shafts was always 
kept closed, and the door the bottom the bottom 
shaft was always left open. would have been 
possible, however, emergency had arisen, use 
the lower section the shaft air-lock itself. 
When the filling the working chamber was com- 
pleted the bottom door was permanently closed. The 
only power used raise either men material was 
the air the caisson; and while this arrangement 
may not economical power the direct use 
steam, had the advantages convenience and 
improving the ventilation the 

was hoped that the two foundations might 
completed during the low water season the autumn 


1889, hope destined disappointed. The first 
timber for the caissons was received 1889, 
and framing was begun the 18th that month. 
The timber was received yard the east side 
the river, about 2,000 ft. below the bridge line. 
Daniels planing machine was used size the timber 
the yard, the 12-in. timber being thus reduced 
11% ins.; this reduction explains the slight irregu- 
larity vertical dimensions. All other work was 
done hand with ordinary carpenters’ tools. The 
caissons were put together on launching ways, being 
built directly front the framing yard, and the 
edge the water, The foundation these ways 
was cypress piles driven about ft. into the ground. 
The piles were cut off and capped with square 
timbers running parallel with the river, and these 
were placed the ways proper, which were drift-bolted 
ft., and 3.43 for the remainder. The launching 
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RIVER PIERS, MEMPHIS BRIDGE, 


shoes, which were simply transverse timbers, were 
placed these ways, the cutting edge was set the 
shoes, and the caisson was built height 17.8 
ft. from the lower edge the iron this position. 

The building the caisson and the construction 
the lower portion the ways proceeded simultane- 
ously. The ways were completed July 27, and two 
days later the caisson for Pier was successfully 
launched. The caisson was fitted with false bot- 
tom, which, was simply intended prevent 
the lower edge from settling too rapidly the water, 
and was not made tight. When the caisson was 
launched drew ft. was then kept near 
the bank until the condition the river admitted 
its being put position. The caisson for Pier 
was meantime constructed and was launched 
Oct. 26. 

Before the caissons could placed position, the 
mats which were protect the pier sites from scour 
had placed. Two barges were fitted with 
ways for weaving the mats, and two mooring barges 
were anchored above the 
across the stream. The weaving 
then placed below the mooring barges, and the ma- 
terial barges were brought the lower side the 
The mat was then woven the ways, and the 
upper end of it was fastened to the mooring barges 
and the anchors which held them—each anchor 
having one line leading one the mooring barges, 
and another line leading under the mooring barge 
the mat. the weaving proceeded the weaving 


barges dropped downstream, that when the mat 
was entirely completed they were the lower end, 
and the whole mat, 240 ft. wide and 400 ft. long, 
was floating the water. was then loaded with 
stone until barely floated, and the upper end was 
submerged, but held near the surface the lines 
Two barges 


leading from the mooring barges. 
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loaded with stone were then bronght tlie upper end 
the mat, and stone was thrown from them upon 
sank the barges were dropped downstream 
until the mat settled on the bottom. When these 
barges had passed over about one-half the length 
the mat the mooring lines were cast off and the upper 
end was allowed sink the bottom. The time re- 
quired sink the mat did not exceed minutes. 
the case the first mat sunk, soon after the upper 
end had been dropped on the bottom, the anchors 
dragged mat took position about 120 ft. farther 
downstream then had been intended. Two mats were 
placed the site Pier IL, each one containing 
1,000 cords of brush and poles, 900 tons riprap and 
10,000 Ibs. wire. 

facilitate handling the caisson position two 
special barges were anchored above the pier site, 
the lines which the caisson was held were fas- 
tened these barges and winding 
gine one them was employed haul the lines. 
The anchors used were the pattern known box 
anchors, consisting of timber cribs, each 10 ft. cube 
‘nside the timbers, filled with They were built 
barges, thrown overboard the place where they 
were wanted and were never recovered. barge 
was held by six steel wire ropes 1% in. in diameter, 
leading separate anchors, that anchors 
and wire cables were used for one caisson. 
Sept. 28, these anchorage arrangements having been 
completed, the caisson for Pier IT. was brought into 
position and was held first two wire ropes 
leading the anchor barges. was also anchored 
laterally in. manilla rope, passing from each 
two anchors situated about 500 ft. distant elther 


held there until was completely sunk 
10 in 44 ft. of water. On the following day the cais- 
son and upper works were completed. had been 
necessary build the sides the caissons before 


‘putting in the solid timber, and to carry it up 4 to 


ft. above its intended height false sides. The 
had been saved and serious loss experi- 
Its safety may ascribed to: first, the mat 
which prevented the deepening the bottom; and 
second, the strength the anchorages. Air pressure 
was applied, the mat was cut through and sinking was 
conducted the same manner Pier until 
the clay was reached on Feb. 7, 1890. One week 
later work was suspended until the river should 
condition more favorable the work. Before 
stopping work, borings had been made below the edge 
the caisson and well sunk info the clay, which 
proved to be of a less substantial character than had 
been expected, and beeame evident that the foun- 
dation must carried lower than was originally 
intended. 

the middle June the water had fallen 
clently for work to be resumed, and on §»pt. 4 the foun- 
dation was completed depth ft. lower than 
had been originally intended. The masonry was com- 
pleted on Jan. 23, 1891. The increased height of the 
pier was made entirely the masonry, the batter 
being correspondingly reduced. 

September, 1890, work was resumed Pier 
work had been for eight months, and for 
more than three months the entire work had been 
submerged. The cutting edge of the caisson reached 
its final level Oct. 16. experimental well was 
sunk ft. above datum, and boring was made 


Table Showing the Cost Piers and Memphis Bridge. 


and the 6 ins. of filling under the shoulder of the cut- 
ting edge, the cross walls and the flat surface of the 
roof were Portland cement mortar, three parts of 
sand one cement; all other parts the filling 
were Louisville cement concrete. The masonry of 
Pier Ill. is shown in Fig. 6 That of Pier Ul. is very 
similar, with the slight differences before mentioned 
The cost of the two pliers is given in the accompany- 
ing table: 

Tests made the clay the foundation beds for 
both piers showed, for the clay of Pier IL, an aver 
age resistance compression 13,400 per 
where entirely unsupported at the sides, and for that 
sq. ft. The actual weights Piers and were 
10,410 Ibs. and 9,934 Ibs. per sq. respectively; 
and after deducting buoyancy, friction, ete., the ac- 
tual pressures on the foundation bed were 3,439 Ibs. 
and 3,508 Ibs. per sq. ft. respectively. 


MINIMUM FOR 
MASONRY DAMS. 
Stockwell 

The following offered solution the 
problem: ‘To find the best section for masonry 
overfall dam, the section that with any required 
degree stability demands the least amount 

Let us, the first place, consider 
section, ABD, Fig. whose thickness unity and 
specific gravity Let the water pressure against 
the upper edge the section represented the 
triangle ABC. Let BD, the horizontal base, 


Labor. Total. Material. Labor Total. Now, making the moment pressure the water 
Concrete above chamber. 3,847 393 2.448 ance the section about the same point, ob- 
Concrete 1,310 2,174 tain the following equation: 
$93,136 $73,167 — bh? 4 : ; 
side it, through snatch-blocks, one the anchor from the bottom this well ft. lower. The whole 
barges above. This method anchoring and including the masonry, was finished April and 


the caisson was devised and carried out by Mr. Noble, 
the Resident Engineer. 

Fortunately, the current the river was slight this 
time, and special were experienced 
ing the caisson. After was securely anchored the con 
crete filling of the spaces above the working chamber 
was begun and the building of the upper works was 
carried on at the same time. As this proceeded, the 
number anchor lines leading from the 
the barges was increased until their strength was 
about the same that the lines from the barges 
to the anchors. On Oct. 7 the caisson grounded at 
151.6 ft. above datum ft. water. pressure 
was applied Oct. 10, and days were spent 
cutting away and removing the two thicknesses 
mat underneath the caisson, Meanwhile the concrete 
filling was completed and sinking proceeded regularly 
from this tinie, the sand being excavated columns 
water driven through sand pumps. Oct. 
the laying masonry was begun; but, Nov. 
all work was suspended for months, the water hav- 
ing risen such height that was considered in- 
expedient more present. The shoulders under 
the cutting edge were blocked and the foundation 
was abandoned until the low water season the fol- 
lowing year. 

The situation Pier was considered less 
exposed than that Pier one mat only was 
woven for this The caisson was brought into 
position without trouble, and the concrete 
was begun The river had already 
begun rise and continued until Nov. 25. 
These three weeks formed the most critical time 
the entire work. During the rise of the water the cur- 
rent the river made angle about 10° with 
the axis the pier and tended move the caisson 
toward the west. the caisson was ft. 
out of place; by the aid of two tugs and of five lines 
leading to Pier Il. it was brought within 5 ft. east 
its true position; four days later all the lines lead- 
ing east and one the northeastern lines parted 
and the caisson was carried ft. west its true 
position. Five coils wire rope were brought from 
St. Louis, 350 miles, one night; and anchors were 
added until the caisson was held wire ropes up- 
stream and five leading eastward. With these lines 
the caisson was brought into correct position and 


25, 1891. This foundation had been sunk ft. less 
than had been expected, and the difference required 
for correct dimensions was obtained slight off- 
set in the masonry. 

The entire work on the foundations was done by men 
employed the bridge company, the number men 
worked on the foundation sometimes amounting to 160. 
When the work was begun the caisson force was di- 
vided into three gangs, each of which worked eight 
hours four-hour shifts; but the depth increased 
the working hours were shortened, until, the max- 
imum depth, the actual working time the caisson 
was reduced two hours per day, divided into three 
shifts minutes each, the same men going 
intervals four hours. During days the work 
Pier and during days the work Pier IL, 
was carried on in over 100 ft. of water. The 
actual maximum depth which the men worked was 
about 108 ft. 


The concrete used was composed crushed lime 
stone, sand and cement. The sand was dredged from 
the bottom the Mississippi River and was ex- 
cellent quality. The cement used was manufactured 
near Louisville, Ky. special portions the work 
German Portland cement was used. The concrete was 
generally made machine mixer, the capacity 
which was about cu. yds. per hour. The mixer, 
together with derrick and hoisting engine, were 
ried barge ft. long, ft. wide and ft. deep. 
A platform, large enongh to handle three batches of 
concrete, was built the barge about ft. above the 
deck, and the mixer was placed under this platform. 
The cement and sand were first thoroughly mixed 
together, spread over the crushed rock, and 
while dry, into the mixer, where the water was added. 
The mixer discharged the concrete directly into buck- 
ets, which were deliverd the derrick where re- 
quired. The concrete above the working chamber was 
generally gaged one barrel cement en. ft. 
sand and 13% cu. ft. crushed rock. the lower 
porfion the V-shaped walls, where some leakage 
existed, the proportion crushed rock was reduced 
nearly The concrete used fill the work- 
ing chamber was generally mixed similarly that 
used above, but the amount crushed rock was re- 
duced all places difficult access. The lowest 
ft. concrete was made with Portland cement, 


From these equations seen that the values 
that are assumed for and wholly determine 
the section. The angle ABD will equal to, less 
greater than, right angle, according 


a 


Fig Fig 2 Fiq 3 


the assumed values ands make n—s equal 
‘to, greater than, less than, the limits 
the values usually assumed for and the see 
tional area changes but little, and shall assume 
hereafter that (Fig. vertical, that 
Putting this value into equation (1) 
reduces 


(2) 


Now, diminished removing horizontal 
strips from the lower part the section, the 
stability the remainder not affected; but if, 
the contrary, remove piece from the top 
the section, for example, the line B,D,, while 
the stability along that line unchanged 
pass below the line the uniformly in- 
creased. 

retain the section the condition uniform 
stability the base must decreased, and find 
the value ensuing, make the moment 
equal the moment resistance BB, 
about the same point. 


and have, after reducing, 


+? 


b,? 


substituting this equation the value 
derived from (2), 


shall obtain the value the base, 


example, may take the case the 
April and Sept, 20; and Dee, 
water above its the extreme 
With values, find from equations (2) and 
(4) for the top 

and for the bottom The dimensions 
the are, the top, the 40.5 
ft. And the curved the bottom 
the way that the dam is, there saving 
the area and the stability 
posed section greater than that the 

Other might given the 
more manifest, is, however, not de- 
any work, but simply suggest, 
What better method than has here- 
been followed the section for 
overfall dam, 

=a 

our issue Jan, 10, illustrated 
the construction the 1,200-ton hydraulic 
meet the demands their extensive business 
full-sized members for bridges and other 
While these drawings showed the con 
struetion and operation the machine very com 
the accompanying engravings from photo 
recently made are interest showing 
the general appearance the most powerful ma- 
chine for making general tension and compression 
view looking toward the eylinder end with the 
tall block the 

seen there are two main girders, 
between which are the and the head and 
tall blocks with their accompanying mechanism for 
adjusting the length and absorbing 
These girders are ft. long over all and ins. 
deep and rest compound plate girders bolted 
the foundations, and which they are braced 
The sectional area one these 
sq. and they will take for 

The 64.1 diameter with 6-ft. 
stroke, and the main girders with 
turned steel bolts The head 
biock fastened four piston rods 
diameter, and the tail block has four pulling rods 
the same dimensions. The stop pin securing the 
tail block the main girders are ins, diam- 
eter, two through each girder. 

the pisten area; but can with safety 
been used its construction, the girder 
being done the shops the Phoenix Iron 
Works and the machine work the Chester 


demurrage system charges for freight car de- 
tention has been adopted six New 
ways, after Jan. there will 
charge made per car for each day fraction 
& day if the car is not unloaded within 96 hours after 
mMacing. The general adoption of such a system ts 
very arder the unreasonable de- 
which now prevail car service, noted 
our issue The railways which 
just adopted this system are the Boston 
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treal BR. R., Fitchburg R. R., New York & New Eng- 
land and the New York, New Haven Hart- 
ford 


The phonophore telegraph which use several 
Knglish ratiways enables them to send au extra im- 


28, 


but the electric system has been operation 
standard gage, about three miles long, wlth three 
passing places, and maximum grade Girder 
rails are through the town, and 
outside, the being bonded strips The 
power house situated about the middle the 


FIG, GENERAL VIEW TESTING MACHINE, IRON 
PHCENIXVILLE, PA, 


dependent messuge on the ordinary telegraph wire 
in elther direction at the same time that telegrams 
sent the ordinary telegraph. ita use 
also communication has been 
cumstances which rendered the ordinary telegraph al- 
together useless, as it has been found that when the 
ordinary telegraph would not work, on account of a 


line and has a duplicate plant, consisting of two 25- 
HP. engines, two locomotive and two Slemens 
The dynamo service often worked 
above its normal capacity. The overhead wires 
are carried arms projecting from tubular poles 
25 ft. high, and the trolley arm is a steel tube. There 
ure three four-wheel cars, seating 52 passengers each 


VIEW 1,200-TON TESTING MACHINE; LOOKING TOWARD CYLINDER END. 


breakage the wire, the messages were sent the 
phonophore, the currents which worked jump- 
ing the gap of the break and thus kept up the commnu- 
nication, while the ordinary telegraph was dumb. 


One the three electric railways operated over- 
head wires the United Kingdom the island 
Guernsey, and was operated originally steam mo- 


and four cars four-wheel trucks, seating pas- 
sengers each. The former have motor one axle, 
driving the other axle chain and sprocket wheels. 
The latter have spur gear running The speed 


Passenger and freight car axles 
steel for the Great Northern Ry., Ireland, are specified 


q 


| 
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stand test ten blows weight, fall- 
ing 18 ft., the axle to be placed on bearings 8 ft. 
6 ins. apart, ¢. to ¢., and turned over after each 
blow. 


The results crowding population being 
gated the Public Health and Housing Committee 
the County The rapid increase 
value business property constantly 
necessary to provide house accommodations on cheaper 
land, and this is leading the committee to an ex 
haustive study the means transportation 
ways, tramways, and steamboats. From 
health point view the question was equally pressing, 
as is shown by the following mean death rate In dif- 
seven years ending 

Mean. 
death rate 
Districts with density under 
Do. from 80 to 120 
Do. from 120 160 


The expense handling ore the ports the Lake 
region has been lately much reduced 
proved machinery. Whereas the cost was formerly 
per ton, some the docks ore now 
lifted from the hold, carried back 350 ft. and dumped 
for from pet ton, all expenses 
thousand tons ore have been stocked 
hours with only men working the 

electric light, with lens and mirror, has been 
advantageously used shaft sinking the Walkin 
shaw colliery, near Scotland. This light, fixed 
the top the shaft, had power 
4,000 5,000 p., and was operated 
Parker continuous current, compound-wound machine 
the equivalent HP. The shaft was circular, 
ft: and 260 ft. deep, lined with brick. 
From the brilllancy of the light at the bottom It was 
that this light would have answered for 
1,200-ft. shaft. It could not, however, plerce the fog 
and smoke following shot, and this was the most 
serious drawback. 


The cable railway at Brixton and Streatham, in the 
south London, not approved the residents 
along the route, who ha® made a complaint to the 
Board of Trade. They claim that the noise is exces- 
sive, due the granite block paving; that the removal 
dirt from the conduit the side the road 
danger to health; that the vibration has caused the 
eracking of walls and ceilings of houses, and that the 
grip frequently fails. The road operated under 
license from the Board Trade, whose 
inspecting officers will make an investigation before 
renewing the license, but was pointed out the 
answer the complaint that the stone paving was 
matter for the consideration the local authorities. 


PERSONALS. 


Mr. formerly State Commissioner 
Railways and Telegraphs died Warren, 

Mr. has been appointed Superin- 
tendent the Ohio Valley with offices 
Henderson, Ky. 

Allard has been appointed Division En- 
gineer all Southern Pacific Ry. lines Louisiana, 
with headquarters Algiers, La. 

Mr. Edward Luce has been appointed manager 
ofthe car department the Wickes Refrigerator 
Cur Oo., with offices In the Monadnock Block, Ohicago. 


Mr. Reilly has been engaged Superintendent 
the Wentworth Ave. sewers 
Jackson, the contractors, Times Building, 
Chicago, 


Palace Car and having charge the 
was born 1828. 

Mr. Charles Stein, Superintendent and 
Buildings, of the Toledo, Ann Arbor & North Michi- 
gan Ry., has been appointed Superintendent, vice Mr. 
resigned. 


Mr. Geo. Jarvis has been appointed Division En- 
gineer the Galveston, Houston San Ry., 
between San Antonio and Paso, Tex., including the 
Eagle Pass branch, with headquarters Del Rio, Tex. 


Mr. Hammond, Secretary the American 
Society Railway Superintendents, has resigned his 
position Superintendent the Boston, Revere 
Lynn which position has held 
since Mr. John Fenno, treasurer the road, 
will perform the duties superintendent and treasurer, 
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Mr. Walter Aiken, Franklin Falls, H., 
dent of the Mt. Washington R. R., died recentiy at 
Havre Grace, Md. was chiefly instrumental 
earrying out the project of a rack railway up Mt. 
Washington, which was conception his father. 
and had been Manager of the road since 1860, Hy 
Was inventor some reputation and out 
itany patents on knitting machinery, being connected 
with some large mills in New Hampshire. 


NEW PUBLICATIONS. 


MANUFACTURERS THB UNITED STATES. 


Classified and Complete Reference Book for 
Buyers and Sellers for Domestic and Foreign 
Trade. New York: Manufacturers’ Publishing Co. 
ito; pp. 2,055; $16. 

This ponderous volume ts of particular value in com 
terelal cireles, as it contains lists of articles (all ar 
ticles tnanufactured in this country), with their manu 
facturers, alphabetically arranged. work 
been compiled from blanks sent out to the various 
manufacturers, and forms important work refer 
ence, It is, of course, not free from omissions; for 
lustance, under Tramways, Overhead,’’ no mention 
is made of the California Wire Works, or of Badgley 
& Co, (Png. News, Nov. 9), but it would obviously 
impossible ensure absolute completeness and 
accuracy in a publication of such magnitude, and, 
while the errors are regretted, they probably 
but from the practical value 
book. 


State Engineer Denver, Paper; pp. 197. 

and commissioners charge the distribution 
water and will be welcomed by all who have occasion 
study irrigation law. 

GEOLOGY THE WYOMING EXPERIMENT 
FARMS AND MINERAL RESOURCES THE 
ment Station, Agricultural College Department 
University Wyoming. the Geologist. Paper; 
pp. 211. 


The object the first part this report 
termine various formations entering into the soil com 
positions of the experimental farms. The mineral re- 
sources are discussed both counties and kinds 
of minerals, and some statistics of output are given. 
Mr. Knight geologist the Laramie station. 
STANDARDS AND PRACTICE 

THE CAR ASSOCLATION 
John W. Cloud, Seey., Rookery Building, Chi- 
cago; pp. 

In aceordance with the action taken by the last 
annual convention of this Association, all the standards 
and “recommended practice’ now existing have been 
republished new and corrected form. The draw- 
ings showing the standards are printed on 15 litho 
sheets, each ins., which are sold 
cts. The sheets are thin paper, and 
prints can be taken directly from them. Most of the 
drawings are made full size, which, perhaps, cor 
responds to the general practice in car shops. The 
big, clumsy blueprints, made from such sheets, 
however, are awkward for shop use, compared 
with a reduced size drawing, as small as is consistent 
with clearness, mounted cardboard. can well 
ignore the needlessly large size the draw- 
ings, however, view the fact that the standards 
the Association now presented 
correet shape. 

MANUAL PRACTICAL ASSAYING. Van 


York: John Wiley Sons; pp. 300; 


The author of this book is a working chemist of ex- 
perience, having been connected different times 
with the Germania Lead Works, Salt Lake 
The Rio Grande Smelting Works, Socorro, 
the Globe Smelting Co., of Denver. The book is really 
broader than its title may indicate the genera! reader, 
for the author takes not only the work the 
metals, which chiefly engage the assay offices 
the West, but.the analses ores iron, aluminum, 
copper, zinc,.and in fact all the commercial metals. 
The book intended for laboratory use the work 
lag chemist, and the anther confines himself to prac- 
tical methods and giving little space 
abstract theory. 

MONTANA IRRIGATION CONVENTION.—Report 
Proceedings the Second Convention, held 
Helena, Mont., Feb. 9 and 10, 1893, with Reports 
of the State of Irrigation in Several Counties. 8. 
B. Robbins, Secretary. Pamph.; pp. 56. 

This report gives idea the progress irriga- 
tion Montana and contains some other information 
of general interest to irrigators. 

TABLES.—Being the Tables from the 
Manual Land Hodgman, Cli- 
max, Mich. pp. 106; $1. 

This little book containing tables 
logarithms, sines and cosines, tangents and 
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gents, logarithmic sines, fraverse tables, secanta, etc., 
from Mr. Hodgman’s “ Manual of Land Surveying.” 
TRADE PUBLICATIONS. 

GOOD ROADS AND HOW MAKE 
American Road Machine Co., Kennett Square, 
Svo; pp. 48; illustrated. 

This pamphiet gives some practical information on 
metheds of road construction and maintenance, and 
describes and illustrates the various machines manu 
factured by this company, including grading machines, 
scrapers, plows, road rollers, dump carts and rock 
erushers, some of which have already been deseribed 
in our columns (Eng. News, Nov. 30) 


SOCIETY 

CIVIL ENGINEERS’ CLUB OF CLEVELAND. At 
the meeting on Dee, 12. Mr. L. KB. Ohapin, of Canton, 
O., read a paper on “Sewage Disposal at Canton, 0.” 

VEYOR.*. The sixth annual meeting will be held in 
Cedar Rapids, commencing Jan, 17, 

Seth Dean, 

THE PACIFIC COAST 

The next regular meeting will be held Jan, 5, 18, 


in the rooms of the soclety, S10 Market St Mr. Chas. 
Hoffman will read paper entitled Notes 
Golden River Drift Mine, Better Known as the Red 
Point Mine.” Otto von Geldern, Secy. 


ENGINEERS’ CLUB OF ST. LOULS.--At the meet 
ing on Dee, 20 the result of the election of officers was 
announced as follows: President, B. L. Crosby; Vice 
President, S. B. Russell; Secretary, Wm. H. Bryan; 
Treasurer, Chas. W. Melcher; Librarian, T. L. Con- 
dron; Directors, Edward Flad and Robert Moore; Mem 
bers Board of Managers, J. B. Johnson and S. B. Rus 
sell. After the result had been announced Mr. Moore 
culled Mr. Crosby to the chair. Mr. Crosby thanked 
the club and called on the retiring president for che 
annual address. Mr. Moore reviewed the work in en 
gineering for the past year. Arthur Thacher, Sees. 


CIVIL ENGINEERS’ SOCIETY OF ST, PAUL, 
Jan, 1, Seey.. C. L, Annan, Citv Engineer's Office, 
ENGINEERS’ SOCIETY OF PHOENIXVILLE, 
Jan, 2. Seev.. W. Halliburton. 
INDIANA ENGINEERING SOCIETY, 
Jan, 2,34. Annual meeting at Indianapolis, Seev., WP. 
Carmichael, Williamsport, Ind, 
MICHIGAN ENGINEERING SOCTETY, 
Jan, 2,3,4, Annual meeting atJackson, Seey,, F, Hodgman, 
Climax, Mich. 
WES PERN SUCIETY OF ENGINEERS, 
Jan, 8, Secy., Jno. W, Weston, 51 Lakeside Bidg., Chicago, 
AMERIVAN 800 IETY OF CIVIL ENGINEERS. 
Jan, Annual meeting Jan, 17,18. S8eey,, F, Collingwood. 127 
Kast New York, 
ENGINEERS CLUB OF LOUIS, 
CANADIAN 800 OF CIVIL ENGINEERS, 
ENGINEERS’ CL U B OF MINNEAPOLIS, 
Jan, 4, Seey., Nexsen, 504 Kasots Block. 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS, 
Jan, 5, Seey., E. K, Smoot. 808 Commerce St, 
TEC HNIC AL SOCIETY OF THE PACIFIC COAST, 
Jan, 5, Secy,, O, Von Geldern, 719 Market St., San Francieco, 
ENGINEERS’ “CLUB OF PHILADEL PHILA, 
SWEDISH ENGINEERS’ CLUB, 
Jan, 6, Beey,, P. Valentine, At 231 Union 8t.. Brook!yn, and 
646 North 10th St., Philadelphia, At 180 La Salle St,, Chicago. 
Secy., John Ericson, 
ENGINEERS’ CLUB OF KANSAS CITY, 
Jan, 8, Seey,, Waterman Stone, Baird Building. 
WISCONSIN POLYTECHNIC SOCIETY, 
Jan. 8. Seey..M F, Schinke, City Hall, 
CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
fan. 9, Beev., F, C, Osborn, Uase Library Bidg, 
NORTHWEST RAILROAD CLUB. 
Jan, 9, Secy.,W. D. Crosman. Pvan Hotel, St, Paul, 
NORTHWESTERN SOCIETY OF ENGINEE 
Jan.9. Secy,, D, W. MeMorris, Burke Block, Seattle, Wash. 
DENVER {ETY OF CIVIL ENGINE ERS, 


Jan, , F. E. King, Jacobson Block, 
ENGINE ASSOCIATION OF THE BOUTH. 
Jan, Secy., Hunter McDonald, Nashville, Tenn, 


ENGINEERS ASSOCIATION OF KANSAS. 
Jan. 10, Wichita. Kan. 
NEW ENGLAND RAILROAD CLUB. 
Jan. 10, Secy, F, M. Cartis, P, O. Box 1576, Bosto 
‘aNd ARCHITECTS’ CLUB OF LOUISY ILLE, 
Jan, 11, F, W. Mowbray, Norton Building. 
NOR THWESTERN TRACK AND BRIDGE ASSOCIATION, 
Jan, 12, Seoy., D,. W. Meeker. St, Paul. 
MONTANA SOCIETY OF CIVIL ENGINEERS. 
Jan. 13, Seey,, G. O. Foss, Helens. 
COLUMBIAN ENGINEERING SOCIETY. 
Jan, 16, Seey., F. W. Hart, Washington, D, C, 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA, 
Jan, 16. Secy., R. H, Clark, Pittebuarg, 
WESTERN RAILWAY CLUB. 
Jan. 16, Seey., Clement F, Street, Chicago. 
ASSOCIATION OF ENGINEERS OF VIRGINIA, 
Jan. 17. Seey., L. J. Carmalt, Roanoke, Vs, 
ENGINEERS’ CLUB OF CINCINNATI. 
Jan, 18 Secy., J. F. Wilson, 24 W, 4th St. 
YORK CLUB. 
Jan, 18, Annual meeting. Seev., John A. Hill, Temple Court, 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGY, 
Jan, 18, Seey,, Allen Strale, 100 Washington St. 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB. 
Jan, 18. Secy., 8, A, Charpiot, Macon, Ga, 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECT#, 
Jan. 19. 201 Washington Bullding, 
CENTRAL RAILWAY CLUB, 
Jan. 24. Seev.. 4. W. Spear. Raffalo, 
BOSTON SOCIETY OF CIVIL ENGINEERS. 
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EUROPEAN AGENCIES. 
KEeGan PAUL, TRENCH, TRUEBNER & Co. (Limited), Pater- 
noster House, Charing Cross London, Eng 


House, Fetter Lane, London, Eng. 


SUBSCRIPTION One year, months, 
$2.50: months, $2.00; single copies cents. all 
foreign countries in the Postal Union, add $2.08 to above 
prices for Subscribers can have the 
addreas of their paper changed as often as they desire. 
They should both the old and the new addresses. 
rates are 

The date when the subscription expires 
dress each paper, the change which subse- 
auent date becomes a receipt for remittance. No other 
ceceipt is unless requested, 

measure. Schedule sent on request. Changes of ad- 
vertisements muat be in hand on Monday afternoon; new 
advertisements, Tuesday afternoon; transient adveriise- 
ments, not later than Wednesday noon. The last nages go 
to press early on Thursday. We shall be obliged ij sub- 
seribers who fail to receive their papers promptty will 
notify without delay. 


the request one the leading engineering 
schools, which does not require its graduates 
send their theses until Sept. 20, the time for re- 
ceiving theses competition for the four prizes 
which offer extended until Oct. The ex- 
amination such theses have been received, 
however, will begin Sept. and desired that, 
far possible, they may sent 
that date. The conditions for the competition were 
published our issue Dec. 14. 

The proper form for annual municipal report 
subject worthy careful consideration 
every official whose duty make one. Its 
first object should present facts and figures 
relating the operations and conditions the 
department business concerned, which will 
present and future value the municipality. The 
second object should the setting forth in- 
formation use officials and engineers other 
cities, thereby making possible that comparison 
methods and results which essential 
those who keep with the times. Generally 
speaking, report made the greatest pos- 
sible local value, little care need exercised 
increase its usefulness outsiders. Both the 
American and New England Water-Works Asso- 
ciations formulated, some years ago, uniform 
system for the statistical part water-works re- 
ports. That suggested the New England asso- 
seems have been most widely adopted, 
and out New England, although the 
other form good one. The officials the 
New England association are now making effort 
their members, and all other officials 
well, make use this form, and now have 
ready for distribution all who will apply for 
them, regardless locality, copies the form. 
the Senior Editor the Journal the 
Néw England Water-Works Association, Mr. 
Dexter Brackett, Am. Soc. E., City Hall, 
Boston, Mass., the Secretary, Mr. 
Coggeshall, New Bedford, Mass., may addressed. 


— 

amusing interview with person whom the 
reporter dignified with the title “expert 
was published one our Pittsburg 


exchanges. The alleged expert was interviewed 
with reference the plans for securing purer 
water supply for the city Allegheny; and 
strenuously opposed the plan for filtering the sup- 
ply which has been proposed Mr. Julian Ken- 
nedy, Am. Inst. said this 
expert, “is impracticable. takes chemist 
hours and considerable cost make water 
chemically place filtration would 
“construct brick and cement conduit 
below the bed the Allegheny River, and between 
the high and low water mark, extending the 
river some distance. filters will the work 
such conduit. The water runs over the_ brick 
and cement and thoroughly oxygenized. The 
impurities settle the bottom and could ar- 
ranged have the conduit cleared when neces- 
sary.” 

such means supply might obtained, our 
expert states, for both Pittsburg and Allegheny. 
The conduit might built five miles each year, 
shifting the intake from year year, until 
reached 100 miles the river. This would cost, 
are told, about half much for filtration, 
and, surprising state, “this method 
ing good water used New York, London and 

for the argument, the water supply 
London, except that from deep wells, all 
filtered, and has been for nearly years, while 
the long conduits New York and Paris are de- 
signed reach and convey which needs 
purification. far enough the Allegheny 
River and probably pure water supply could 
secured, but what would its cost compared 


with filtration? 


interesting fact that, until within week, 
the two oldest living graduates the West Point 
Military Academy were both civil engineers very 
prominent the civil practice their profession 
and both were Honorary Members the American 
Society The oldest these 
two distinguished men, Mr. William Clark Young, 
was born Nov. 25, 1799, and died Dee. 
his residence New York, aged years. The 
other Gen. George Greene, Morristown, 
born 1801, and who still enjoys vigor- 
ous old age. precedence rank, Mr. Young 
graduated from Academy July 
1822, and General Greene graduated one year 
later, July 1823, both Second Lieutenants 
Artillery. (Mr. Young resigned from the army 
1826 and almost immediately afterward became 
engineer for the State New York the survey 
the West Stockbridge Albany railway. 
was later professionally engaged the Baltimore 
Ohio resident engineer the Saratoga 
Schenectady R., 1831-33, and chief en- 
gineer the Utica Schenectady, from 1833 
1849, chief engineer the Hudson River 
from 1848 1851 and was president the 
corporation 1852. was also presi- 
dent the Panama Railway Co. 1852-3. His 
last recorded service was 
the Western Division the New York Central 
and branches. Mr. Young came long- 
lived stock; his lived the age 
107, his grandfather was years old when 
died and his father was years old. was 
intimate friend General Greene, who now the 
oldest living graduate from West Point. 

Maj.-Gen. George Greene much better 
known the present generation civil engineers, 
for still with them all special occasions; 
full interest all that interests and carry- 
ing honorable years with the vigor and grace 
one his junior generation. Mr. Greene re- 
signed from the army 1836 and once com- 
menced the practice civil engineer rail- 
way work Massachusetts, North Carolina, Ten- 
nessee, Kentucky and Maryland. From 1847 
1852 was chief engineer the Ken- 
nebee was engineer the Providence 
Bristol Ry. 1852-56, 
the Croton extension and the 
Croton reservoir, Central Park, from 1860 
1862. resigned lucrative practice Jan. 
18, 1862, and again actively resumed his military 
was made April 28, 1862, 
and participated many hard-fought battles 


the Civil War; was severely wounded and finally 
left the service 1866 Brt. Major-General 
Volunteers. General Greene returned 
engineer the Croton Extension 
and remained the service city New 
York until 1871. was later engineer the 
proposed Central Underground Railway for New 
York, 1871-72, and chief engineer public 
works, Washington, C., devising new 
sewerage system the same time. then 
active consulting practice many important 
public works and commissions until about 1877, 
when practically retired. 


The career these two men has been similar 
many respects. Both entered the Military 
Academy nearly the same time and both retired 
from army after comparatively brief service 
and once commenced the practice civil en- 
gineering time when engineers were few 
this country, and thus both took rank pioneers 
the new profession. They attained about equal 
prominence engineers, and intimate friends 
for many years they, very recently, shared 
the distinguished being the oldest 
living graduates from West Point. General 
Greene added his record and testified the 
natural vigor his constitution and 
honorable service the Civil War, having 
entered the ‘army after had passed his 60th 
birthday, age generally and properly assumed 
unfitting man for the toil and dangers 
life. After four years spent active 
service again resumed the practice his pro- 
fession and was actively engaged therein until 
was over years age. 

The nearest approach the record General 
Greene that can find the almost equally re- 
markable one, except long life, the late 
Gen. Daniel Tyler, Connecticut, who was gradu- 
ated from West Point July 1819; resigned 
and became prominent civil and mining en- 
gineer and was president and engineer the 
Schuylkill Susquehanna 1861. Like 
General Greene, and the same age, en- 
tered the service the United States, April 
23, 1861, Colonel the Connecticut Volun- 
teers, and was made Brig.-General May, 1861. 
was more less active service until April, 
1864, when resigned. General Tyler was born 
Jan. 1799, and his life was very promi- 
nent the development the iron interests 
Pennsylvania and Alabama, and 1835 erected 
the first coke, hot-blast furmace ‘built America. 
was also largely interested successfully reor- 
ganizing railway and other corporate properties. 
died New York city 1882. 


new illustration the way which the en- 
gineering work the Boston Albany 
conducted has been furnished this week the 
sudden destruction ice (on day) 
the temporary trestle which took the place the 
now famous Chester Bridge. This bridge fell 
Aug. last, under deep dis- 
credit long line officials and contractors 
the company, shown our issues Sept. 
and following. The bridge was small one, con- 
sisting two 110-ft. spans. How does happen 
that almost four months after the fall this struc- 
ture there still only temporary trestle across 
this often turbulent stream? The stone piers were 
left intact. There was nothing but re- 
erect ironwork, which dozen different shops 
could have furnished and erected, necessary, 
two four weeks. What may the capacity 
the shops which have peculiar monopoly both 
bridge construction and bridge inspection 
the Boston Albany not know, but surely 
they also were equal doing work 
month two, while required great fore- 
sight foresee even August that along about 
Christmas time Massachusetts there often 
some formation ice which may harm 
temporary trestle the rapid current good 
sized river; and that so, several days expen- 
sive delay will very likely ensue. 

There are some references the press dispatches 
the narrow escape train good luck 
being three minutes late which also pe- 
culiar look, but possibly this only the 
imagination. can hardly that such 
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structure over roaring river filled with ice was 
not least closely watched. 


terrible and perhaps needed evidence the 
danger taking too many chances erecting long 
bridge spans afforded the fall the two 
spans the Louisville Jeffersonville 
Bridge, all the connection with 
which are fully reported another part this 
the event, and many examples such wisdom have 
cropped regarding this accident the last few 
days, but certain proportion such accidents 
must course expected. This certainly does 
not excuse any neglect to use every reasonable pre- 
against accidents. Whether there was 
such neglect this particular case leave our 
readers judge for themselves from the evidence 
which presented elsewhere. regard the 
eauses contributing the collapse the false- 
works the first span there does not seem 
much reasonable uncertainty. The wind pressure 
the top-heavy and unstable traveler overbalanced 
it, throwing nearly its whole weight some 
100 tons onto one corner; and the falseworks, al- 
ready weak longitudinally, and 
weakened scour the river bed, crushed 
underneath the traveler. The destruction 
the two three bents under the traveler, course, 
left gap the falseworks, toward which the re- 
maining bents appear have fallen like row 
bricks, twisting upstream the fall. There seems 
necessity further than this for explana- 
tion the collapse the first span. gen- 
erally understood that falseworks for bridge spans 
depend largely for their longitudinal stiffness upon 
the piers each end; other words, they are 
wedged between the piers were, and the 
fall any part very likely result the 
lapse the adjoining parts. This practice not 
question good bad engineering design, 
merely question whether the danger from 
such accidents and their consequences small 
enough make worth while take the chances 
that accident will happen. For this reason the 
which describe may have salutary 
mducing greater care the bracing 
falseworks which may help compensate for the 
appalling loss life. 


matter engineering interest the fall 
the first span, with all its record fatalities, 
quite overbalanced the second accident, the fall 
span which had been erected for nearly 
month, from beneath which all the falsework had 
been removed, and which, interest note, 
was the longest pin-connected truss ever 
erected, far can find. All accounts agree 
that the fall this second span was way 
caused the fall the first. 

The cause the fall the second span as- 
signed the contractor the force the wind. 
other 550-ft. truss span with all its 
members complete, and with its joint connections 
secured have least half two-thirds 
their full was lifted bodily from its piers 
and dropped into the river. this were correct 
theory the disaster, the confidence engineers 
the safety existing bridge structures even 
the best class might well shaken. But even 
apart from contradictory evidence, the calcula- 
tions, which many our readers will doubtless 
once make, seem render this theory almost 
quite untenable. The surfaces exposed wind 
pressure which lifting force could exerted 
were small. The floor was open and unfinished, 
and practically the surfaces against which 
wind force could act were the chords, the floor 
beams and the lateral and transverse bracing. The 
total weight the truss was round numbers 
2,000,000 Had solid floor extended from 
pier pier the full width between the trusses, ex- 
would have required wind pressure vertically up- 
have lifted the great truss from its seat. 
needless say that such pressure could have 
existed even had such surface existed for 
act upon. 

seems that the theory the disaster 
advanced Mr. Edwin Thacher another col- 
umn plausible one and likely the 
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correct one asany. The splice joint near the 
the end post was connected only temporary 
bolts. This joint supported vertically, bur 
practically unsupported was thus 
condition resist great bending moment 
heavy wind pressure. moreover, appears 
that the bottom lateral bracing had not been put 
place the two end panels the span. 
this true, was manifestly impossible for any 
the wind pressure the floor system and lower 
half the truss reach the pier except pass 
ing the diagonal the intermediate vertical 
post and down the lower half the end post. 
That is, the bending moment was perhaps doubled 
this joint over what was normally intended 
carry, and its imperfectly fastened condition 
failed. course failure this point meant the 
fall the entire span. 

This second wreck was great good fortune 
attended loss life; but the property loss 
involved such that every engineer charge 
bridge erection will not fail take note its cir- 
cumstances and add something his caution 
handling such work. Summed fewest words, 
the appears be, never trust bolted joint 
any longer than necessary put riveted one 
its place; and soon structure erected, 
time placing and securing all its wind 
bracing. 


THE BOSTON SUBWAY. 

now appears definitely assured that 
entirely new departure the way city transit 
‘tried Boston, and under highly favor- 
able auspices for its perfect success the plan 
admits it. This plan subway Tremont 
St., substantially suggested our issue 
March 16, from which quote the following 
show exactly what proposition is: 


The permanent remedy simple and quite inex- 
pensive. is, see it, subway both Tremont 
St. and Washington from curb curb, through 
all the more crowded district (not over one-half miie 
long), extending the subways from time time the 
crowded district enlarges. The conditions for such 
subways are all remarkably favorable five respects, 
which were all quite unfavorable New York: (1) 
are sewers water pipes size offer 
serious difficulty in either street; (2) there is no dan- 
ger of any trouble from water; (3) there is no quick- 
sandy otherwise treacherous unstable material 
any point; (4) there are very few high heavy 
buildings on either route; (5) there are no vaults ex- 
tending beyond the curb line, on Tremont St. at least, 
which the line most urgently needed. 

Under these conditions the subways can easily 
the best manner and lined with glazed brick, 
for $2,000,000 per mile thereabouts; while sub- 
way half mile long Tremont St. alone, giving 
ample room for five tracks, will remedy all immediate 
troubles. At some future day a Washington St. sub- 
way and half-mile tunnel under Beacon Hill give 
access from the west, costing perhaps $300,000, would 
also needed, and course would convenient 
even now. 

The advantage of such a subway is not alone that 
doubles the width the sfreet vastly less ex- 
pense than equal surface widening, but even more 
that it segregates the traffic, putting the electrie car 
service itself and leaving the ordinary street traffic 
itself, leaving perhaps few street cars still 
run upon the surface serve better local convenience. 
The total depression need not great; hardly more 
than ft.; ft. for the cars and ft. for the tron 
and asphalt roof above it. The and down 
stairs this height not burdensome; for elevated 
lines has much higher, and for the proposed 
Common terminus nearly twice high. 

compared with elevated lines, instead greatly 
injuring two floors the abutting buildings, leaves 
those which exist uninjured, and adds a new and 
almost equally valuable ground floor below the old 
one. Landings (and practically continuous sidewalk) 
secured nominal cost from the self-interest 
owners. 

The only apparent objections such scheme are: 
(1) That there are direct precedents for such 
subway, while there are many for elevated railways, 
and (2) that the public have prejudice against sub- 
ways. But granting that there are precedents, 
what the function wealthy and highly civilized 
but create precedents suited its needs and 
conditions, instead following unsuitable ones like 
sheep? But matter fact, there now prece- 
dent for the probable conditions subway 
the subcellar lunching room the Cafe Savarin, 


this city, which wholly below, and mostly under 
the street, wholly dependent artificial light and 
ventilation, and yet one of the most attractive, ex- 
pensive and crowded lunchrooms in town. As for the 
public dislike of subways, in so far as it is real and 
based reason (which not far), based upon 
the precedent of the London subway lines, which are 
discouraging to capitalists because they hardly pay, 
and offensive to the public because of bad air. But 
the air is bad only because steam locomotives are used 
in them, and they hardly pay only because they do 
not run where many of the public want to go. A 
similar construction used electric motors only and 
running under the heart London, would gold 
mine its owners, and, built attractively 
might be at trifling cost, the most popular route of 
travel in the city. 

The essential condition the such 
subway will seen electric propulsion, 
least within the subway, and preferably also outside 
it. being fact that all the 
Boston are confined very small area, and that 
outside this area the distances traveled are 
small make the speed electric street cars 
ample for all reasonable requirements, entirely 
different solution the transit problem 
for Boston from what would adequate 
for New York other cities great distances and 
population. Still, now that either 
cars are coming and horse and steam cars 
out, entirely different conditions exist all 
cities from what have had met heretofore. 
and the field for the profitable use subways 
mediately below the street surface enormously 
extended. shall greatly surprised, there 
fore, the Tremont St. subway does not prove 
more important, decisive revolutionary 
precedent respect the transit methods many 
cities even than the New York elevated lines, 
abroad, where such public nuisance 
elevated steam railways crowded districts 
never likely tolerated all. the Bos- 
ton precedent will very important one, and 
will watched throughout the world 
with great interest. 

evident that the subway scheme any form 
utterly inapplicable horse steam 
transit, account the vitiating effect ani 
mals steam engines the atmosphere. ‘The 
London steam subways and the Fourth Ave. street 
ear tunnel New York show what nuisances they 
become when thus confaminated, even with the 
utmost care keeping them wholesome pos 
sibte. As electric transit is a thing of yesterday, 
need excite surprise that the Tremont 
subway will the first its kind the world. 
Such scheme was until very lately 
impossibility for any city, and since has become 
possible there has been city having rapid tran- 
sit pressing for immediate adoption 
which the subway scheme offered easy and 
perfect solution does Boston. How per 
erally until after the event: but unless some griev 
ous error made details, which would 
anticipate, the result will satis 
insure the speedy riddling the 
distriet with four subways, and 
Boston will then, our judgment, have the first 
satisfactory system local transit which 
city the world has enjoyed. That the 
evident from the simple fact that such 
least some convenience all, while 
threatens one with even the such 
injuries create active opposition surface 
elevated lines. Therefore, the precedent 
once set and longer possible plead “the 
general issue” against them, that they are un- 
novelty, they are likely with 
great rapidity, and risking little prediet 
that within few years after the first one has 
been built they will extensive use, and will 
eventually exceed the total mileage elevated 
railway, which likely thereafter cease grow. 
This, think, evident considering how the 
several classes city community are affected. 

The taxpayer such has reason complain, 
because the cost comparatively small and the 
interest most all collected from the 
street railways using the subway the form 
rental. 

These street companies themselves may 
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complain and oppose first geueral principles, 
but after they have once had taste the bene- 
fit them from such subways, they should the 
all when the subway built 
the that the and ex-president the 
great West End Railway Co., which controls all 
been from the first heartily favor the Tremont 
St. subway, even built his own company’s 
sole The attitude of the company 
not know, but the public expectation indi- 
cated the fact that some West 
Few people realize what enor- 
crowded stredéts by the slow speed involved, in the 
double form and decreased 
comparison with these losses the cost 
rental, which may from $50,000 $100,000 
per mile, trifle, provided this expense 


cost. present 


scheme. 

loss is 
increased 


receipts. 


stricted the streets which are really overcrowded. 

The patrons the cars are very much 
benefited, provided the cars and are well 
lighted. this electric era easy insure this, 
especially if the whole interior of the subway be 


street 


nearly white. The Boston cars are now 
lighted electricity. The saving time 


and exposure bad weather will 


every 
The owners are the most benefited 


neither gain lose respect the travel car- 
ried past their premises, but they save whatever 
always even over- 
balanced benefits) and they gain what 
effect new shop front below the surface level, 
which many cases may almost valuable 
their existing front. 


line something 


The travelers 
sidewalk, 


winter, 


foot through the gain 
always dry and shady, warm 
more largely used than the surface sidewalks, 
deep tunnel the difference temperature might 
subway separated from the street only thin 


new 


cool in 


roof this difference cannot great in- 
jurious while will materially add 
If, any one prefers keep 
the surface will able so, and cross the 
streets at will with safety, which he cannot now. 
large part the agitation Boston has sprung 
from the fact that ladies, children, the infirm and 
the run serious risk trying 
dodge the electric cars on crossing streets, 

All drivers drays and carriages will gain the 
material advantage being longer interfered 
with street cars. These have become thick 
destroy the old carriage travel from the suburbs, 
which used element the retail 
trade the While one subway may not re- 
store this, will make what still exists safer, and 
the general adoption the subway system for the 


large 


city. 


whole central district will certainly 

follows from these facts that the construction 
such subway least important and 
promising remains only sum- 
marize the course opinion and action the 
subject the present time, 

About three years ago, after many years gen- 
eight members was created the legislature, which 
elevated belt railway cost $8,500,000 and 
sundry street widenings cost 
reviewed its report length our issue 
March 16, serious effort has ever been 
made carry out the plan thus recommended, 
for reasons made clear our review. 

this the case, Mayor Matthews, 
who had chairman this commission, 
worked and presented different plan his 
own for elevated railway line, which re- 
viewed detail our issue March 23, 
was the plan and 
found more favor, but, for reasons shown more 
fully our review, would not have been likely 
legislature thought well enough submit 
vote the people, whom was rejected 


acted 


success 
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the elections last month. involved ex- 
penditure some $12,000,000. With unusual and 
most commendable public spirit, the mayor has ac- 
cepted ‘this popular verdict gvod part, de- 
cisive for the present least, and now, have 
reason believe, doing his best the sub- 
way project entire success; fact the more 
unusual and notable because was unquestion- 
ably position have killed retarded the sub- 
way project without taking any active part against 
it, but simply silent neglect, had chosen 
so. 

the meantime while this public action was 
ing on, the West End Railway Co., hard pressed 
manage surface railway traffic, 
foreseeing that the elevated lines were little 
likely built such large expense, deveioped 
plan their own for “making colander the 
its opponents described it, run- 
ning street car tunnel under with frequent 
perforations upward “for ventilation and light.” 
Included this (shown full March 
16, 1893) was plan for enormous sunken 
terminus the very heart the Common (and 
hence considerable distance from the business 
centers) ‘barely missing the sacred Frog Pond. 
was ill-conceived and unwise scheme from every 
point view, but most ail from that the 
ing the Common greatly would have been enor- 
mously expensive and would have seriously dis- 
couraged the remoteness, darkness 
deepness its terminus. immediately and justly 
excited intense popular opposition, and was some- 
what unfairly regarded instance corporate 
greed. This hardly was, the company offered 
build its own expense, probable cost 
$4,000,000 least, and necessarily involved 
much greater sacrifice its own than the 
public interest. The company did not first real- 
ize this fact, true, but graduaily began 
dawn its they dropped the whole 
project with amusing haste, and with inward 
thankfulness heart, may sure, the pub- 
lic opposition. 

The opposition was chietly voiced the Citizens’ 
Association referred to, which first was 
obstructive its tactics, proposing nothing, but 
merely opposing the Common project; but its lead- 
ing spirits soon perceived the tactical error 
mere attitude opposition doing 
and placed themselves the sounder position that 
subway under Tremont St. was better plan for 
all concerned. them chiefly belongs the credit 
the present result. When many prominent 
Boston citizens have put their shoulders the 
wheel seems invidious mention single names, 
but but just say that Mr. George Up- 
ham, who acted counsel and agent for them, 
deserves large share the credit for its success- 
ful work. Among the newspapers the Boston 
“Traveller” has been conspicuous for its zealous 
and successful efforts the same direction. 

These influences were induce the legis- 
lature pass bill (reviewed detail our issue 
June 22, 1893) the city expend 
$2,000,000 this subway mere vote the 
city government, the same time that elevated 
railway project was submitted vote the 
people. was justly held that action the sub- 
way should postponed until the people had 
voted the elevated railway project, the vote 
being assumed fact, though not form, 
expression the popular choice between them. 
The populur verdict being against the elevated 
railway, not favor the subway, the city 


its 


minded message from the mayor, has aceepted 


Aldermen and the Common Council. 
now rests with the mayor appoint commis- 
sion three carry out the work, and know 
that taking especial pains select earnest, 
active and capable one, which will probably 
announced shortly. 


There are 5,925 lighthouse stations in the world, ac- 
cording the British Admiralty lists. these Eng 
land has 817; the United States, 802; Canada and New- 
founland, 494, and France comes fourth with 444 lights 
The whole Europe has 3,477 lighthouses stations, 


LETTERS THE EDITOR. 


EARLY STEEL BRIDGES AMERICA. 

Sir: Can you put the way ascertaining 
reliable list the early bridges American 
facture which were either entirely or partly con 
structed steel, and the dates construction the 
same? The only data can put hands upon the 
following list which feel uncertain about and 
very unsatisfactory. feel sure reliable list 
all the important structures which were built when 
steel first began used would interest the 
profession. Very truly yours, 

Samuel Tobias Wagner, Am. Soc. 

Wayne, Pa., Dec. 16, 1893. 

(The following the list early steel 
sent our correspoudent. glad any 
our readers will send additions this table, 
which will then republished.—Kd.) 


Date. Name. Steel made by— 

River Bridge....Cambria Iron Co. 

1881 Spang Steel Iron Co. 
..Cambria Iron Co. 


.. Willamette.... 


Spang Steel Iron Co. 
Niagara Cantilever. 


Spang Steel & I-on Co. 
1883..........Point Pleasant...... Cambria Iron Co. 


CONVENTIONAL LOADS FOR 
BRIDGE STRAINS. 

Sir: Professor Johnson’s and Practice 
Framed Chap. VI., Conventional Methods 
the method two excesses the effect that this 
method has never come into general use, the objection 
being either that does not sufficiently shorten the 
work warrant its use place the more exact 
method, that rational method has been proposed 
for finding the proper values the excess loads. 

Probably every bridge engineer has, during some 
period his practice, endeavored arrive 
ess which could substituted for the wheel moment 
tables diagrams. Mr. Thacher proposed 
form load now being agitated Mr. Waddell. Mr. 
Pegram proposed a single excess, and various other 
methods more less practical value have 
mentioned and used as substitutes for the specified 
engine and train load. Hither the uniform load or 
the single excess can be substituted for an eng ne, 
but require mass preliminary work 
tables deriving the proper excess, and this 
cessitates the possession complete moment table 
for the engine specified. these tables are not 
hand, and engineer should called upon make 
proposal, the preliminary work would bar out either 
the above methods; the calculator would, all 
probability, prepare a moment table and _ figure 
stresses from actual wheel moments, unless he knew 
simple method which would require moments 
and would represent the actual engine. 

the writer’s opinion, the method uniform 
with two excesses has many over any 
method far proposed. requires tables, prac- 
tically no preliminary work, and is as accurate as 
any method ever used. The excesses can easily 
determined rational manner for any specified en- 
gine and train, the uniform load being that given 
the train load. shortens work much does the 
single excess method: 

The excesses can determined from the following 
simple 


(1) 

Where one excess. 

weight two engines and tenders 
over that the train load covering equal space. 

panel. 

wheel base drivers one engine 

For finding shearing stresses, take one excess 
panel point considered and the other two panels re- 
moved, and consider the uniform load covering the 
bridge such distance will give the maximum 
shear the panel considered. End chords should 
figured for the above excesses, but intermediate chords 
figured for uniform load derived from 
train load and one excess the following formula: 


(2) 


This method should not used for spans under 100 
ft. length. The greatest difference between this 
and the wheel moment method for chords and main 
ties for two extremely different types 
engines follows for spans between 100 ft. and 
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CROSS SECTION FALSEWORKS 


GENERAL ELEVATION BRIDGE. 


AND JEFFERSONVILLE BRIDGE, LOUISVILLE, KY. 
Falseworks and Work Spans which Fell December 15, 
Phoenix Bridge Co., Phoenixville, Contractors. 


CHAS. HART & SONS, LITH., 96 VESEY ST., © 
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3,000 Ibs. per lin. ft; chords 1.49% and —1.52%; 
main 0.00% and 2.1%. 

Cc. R. R. of N. J., 126 tons, followed by 4,000 Ibs.; 
chords 2.77% and 1.49%; main ties 0.46% and 
3.65%. 

The 2.77% excess given for chords the second 
class occurs the center panel 100-ft. span, the 
next highest excess being 1.53% the center 
125-ft. span. All other chord stresses for any 
span above 125 ft. will vary between + 1.53% and — 
1.49%, the variation decreasing the length span 
increases. The 3.65% scantage occurs in the first main 
tie next the center 150-ft. span, and all other 
cases there is no scantage greater than 3% and this 
always near the center the bridge. 

The stresses counters figured the manner indi 
cated will scant from 15%, and cover this 
15% 20% should added the figured stresses 
all counters. the uniform load divided into 
concentrations and that part going the panel 
point in advance of the point considered be neglected. 
the shear in all the main ties and counters will be in 
excess of actual stress shears by amounts varying 
from 0.0% to probably 25% in first counter. Since 
these excesses increase as the dimensions of the web 
members diminish, they affect the actual sections re- 
quired to an inappreciable extent, are on the safe side 
and would not make a difference in the totul weight 
structure This the practice followed 
the writer when not using wheel moments. 

The writer believes this method of determining the 
two excesses is original, and was decided upon as 
being the closest approximation of a large number of 
assumptions the proper distance over which the 
engine excess should extend. will seen from 
formula (1) that the excess of one engine is considered 
as distributed over the actual driving wheel base “B,”’ 
in other words between the centers of the first and 
last drivers, and that when this distributed excess is 
placed over a panel point, the actual concentrated ex- 


1 
cess only that part the total excess which 


gues to the panel point considered. That part going 
to the adjacent panels is entirely neglected. It may 
mentioned that the space covered the two 
engines and tenders is the distance center to center of 
the first and last wheels plus one-half the distance 
between the last wheel of tender and the first wheel 
of following train. This assumption should not be 
overlooked when determining excesses. 
Yours truly, Greiner, 
Engineer of Bridges, B. & O. R. R. 

Baltimore, Md., Dee. 1, 1893. 

LAYING CAST IRON PIPE OURVES. 

Sir: Replying to “E. R.” in the last number of 
Engineering News, under and would 
say that on the Mayfield extension of the Gloversville 
water-works laid 18-in. cast iron pipe 12-ft. 
lengths on a curve of 181-ft. radius for a distance of 
600 ft. in a 25-ft. cut and had no trouble with it. I 
would like hear the experience others. 

Yours truly, J. B. Tuckerman, 
Supt. and 


BRICK PAVING FOR HORSE CAR TRACKS. 

Sir: I would like to inquire through your journal if 
there anything record going show that brick 
pavement put down between the rails street rail- 
way track, over which horse cars are used, has ever 
proved satisfactory, with any other than a good con- 
foundation. Street car horses mules have 
faculty for always stepping the same places, which 
will cause the bricks when over sand 
cinders. Very truly yours, Moore. 

Memphis, Tenn., Dec. 1893. 

REVISION NYSTROM’S POCKET-BOOK. 

Sir: Being engaged the revision and correction 
favor you your readers would apprise any 
errors omission commission that valuable 
standard work, order that they may corrected 
the 2ist edition. Yours truly, Robert Grimshaw. 

171 West 95th New York, 1893. 

(Nystrom’s Pocket-Book has great many very 
strong points. Its general style and form are, per- 
haps, the best any the pocket-books, and 
trust will not lightly changed.—Ed.) 


THE FRICTION ROTATION ROLLERS 
FOR BRIDGES. 


Sir: law applicable the above subject has been 
made Known have not seen it. send you formula, 
the absence full demonstration, which the 
resistance cylinders all diameters can accn- 
rately ascertained. The roller supposed 
smooth, clean cylinder placed between 
clean, smooth fron plates. The bedplate supposed 
fixed; the top plate roller. The weight and 


power that moves the roller are applied top 
All the rollers under one end span are represented 
by one roller, and all the weight that would be sup- 
poorted by aH the rollers is supposed concentrated on 
this one roller. The formula is: 

zv 

In which P = the frictional resistance, W = the weight 
of roller and load, f=the ratio of the friction to 
the pressure and diameter one 
roller the center roller moves dis- 
tance equal to the circumference of roller, and every 
point in the top plate moves a distance equal to 
twice the circumference of roller during the same 
revolution, line which would 
evolute or circumference of a circle of double the 
diameter roller. The value the friction 
the double velocity the moving power. 

Everything the second member formula con 
stant, except D, the diameter. It follows that the 
resistance of friction varies inversely as the diameter 
of roller. The resuit here secured agrees with the 
results numerous experiments Coulomb 
wooden cylinders, one which was 
of mahogany rolling on a plane of oak, the friction 
was one-sixteenth the pressure and rolling 
of elm the friction was only 1-100 of the ‘pressure. 
This principle fndicates the reason that small driving 
wheels of locomotive engines have more adhesion or 
friction than larger wheels, and are, therefore, capa 
ble of hauling greater loads with the same weight on 
axle; that is, the power engine 
with the driving wheels. 

M. McCabe. 

Pontiac, f1., Dec. 4, 1893. 

(The rolling friction will undoubtedly 
versely with the diameter, but have con 
fidence the absolute value the friction given 
our formula. based upon 
the wrong principle. There rubbing friction, 
except very indirect and mdeterminate form 
which defies analysis. Therefore, the coefficient 
friction should not enter into the formula. The 
friction function the elastic com- 
pressibility the roller and plate which 
determined experimentally for each particular 
ease, and which should any case much less 
than 0.25, which our correspondent uses 
closed illustrative 

THE GOODCHILD COMPUTING CHART. 

Sir: Your notice the chart Mr. Good- 
send for one, and with the chart I also received a let- 
ter inclosing sheet which forward you (by per- 
mission), seems that there are good many 
people interested in devices of this sort, and you may, 
perhaps, consider sufficient value print for the 
benefit your readers. 

Mr. Goodchild says explanation the chart: 

This chart consists of four of my charts mentioned 
in Engineering News of Nov. 9, 1893, so arranged that 
the upper line contains the first two lines, the second 
the second and third, ete. The gridiron chart con- 
tains a single scale of numbers, but may also have 
one of angles. This scale should be made a little 
longer than half the first, so that the numbers at the 
end of a line may be repeated on the next. 

multiply, place the initial point the 
on one number in the northwest corner, then the 
other number on the gridiron will point out the 
product. 

divide, place the divisor the dividend 
the southeast corner and the initial point of the grid- 
iron will give the quotient. 

Squares may read off under the lines the north- 
corner, and cubes the northeast corner. These 
will not interfere, as they will be covered by the 
gridiron when in use. 

With initial numbers (as on my chart) on the large 
and scale equal parts the gridiron 
logarithims could be read. 

If the two upper scales were on a cylinder, and the 
gridiron on a revolving cylinder, it would make «a 
pocket slide rule. 

The size of the cylinder and the number of lines 
thereon could, of course, be increased ad libitum . 

Cc. W. Goodchild. 

San Luis Obispo, Cal., 18, 1893. 

Mr. Goodchild says, accompanying note 
me: The objection that has been made some 
mathematicians whom have submitted the chart 
is the want of a method of self-manipulation. While 
I still think that the beauty of the chart consists in 
its simplicity, and that preferable any slide 
rule (outside the question accuracy) when several 
successive operations have performed (for the 
characteristics may carried with the 
initial numbers the measuring card), hive 
trived method which the above objection 
obviated and take the liberty inclosing 
diagram and 

Very respectfully, H. 8. Jacoby. 

Ithaca, N. Y., Dee. 8, 1893. 


THE ELASTIC THEORY FOR MASONRY ARCHES. 


Sir: Reference made the author the article 
Masonry Arches (Engineering News, 


1893) the elastic theory for obtaining the 
Kindly advise where further infoma 
tion and explanation of this theory can be read in 
English. The effort of translation from the Austrian 
and the digesting of the abstruse information would 
affect the ductility of the average brain. I infer that 
the “ Gewoelbe Comite "’ spoken of gave no idea of 
the theory, which is supplemented by the author of 
your article. 

It would be interesting to have a more detailed de- 
scription of the design of these and similar masonry 
structures so numerous on the continent. 

Yours truly, K. A. ¢ 

Philadelphia, Pa., Dec. 11, 1805. 

(Such information may found Bakers’ 
“Masonry and more detail 
“Trusses and Arches, Part ILL, Pro 
fessor Green.—Ed.) 


NOTES AND QUERIES. 

«. A. reports another case of “ magnetic variation’ 
survey, due the disturbing influence steel 
wire stiffener in a derby hat, similar to the case re 
ported by a correspondent in our issue of Dee. 21. Ap 
parently slouch hats will have added four-in 
hand neckties as the prescribed dress for the engineer 
ou survey. 

M. W. L. inquires whether unused tees and crosses 
cause considerable fricthon when placed in a pumping 
main to a reservoir. The conditions are as follows 
A 36-in. main five miles in length leads to a reservoir 
zs ft. above the pumps. It is proposed to place 6 and 
s-in. plugged tees and crosses about every 500 ft. for 
convenience in making future connections. What effect 
would these have upon the capacity of the pumps? 

The slight increase of friction caused by the pro- 
posed plugged specials would be much more than off- 
set by their convenience and economy in making future 
eXtensions. 


Contractors When Paving 


Contractors under a contract with a city to pave a 
certain vtreet have no power to obstruct the passage 
of street cars over such street where the contract 
gives no such power and it is shown that such work 
has been, and can be, done without such interference. 
Milwaukee St. R. Co. v. Adlam, Supr. Ct. of Wis., 
55 N. W. Rep., 181. 


Right Council Reject Bids. 


Where a city charter requires that the furnishing of 
material for public works shall be given to the lowest 
bidder, but there is a proviso that the council utay 
reject any and all bids, this proviso in the charter 
Was to obtain the materials and the work at the low 
est possible cost to the taxpayer, after competition 
among bidders; and the proviso was intended for the 
same public interest, to protect the taxpayers from im 
position, and, while inviting competition, to secure 
good material and responsible contractors. While the 
city council would not be justified and the courts 
would not intervene to protect the os in such 
event to arbitrarily reject a bid and thus defeat the 
object to be attained by competition, it is vested with 
au certain discretion in rejecting bids, which will not 
be controlled when exercised with prudence, in the 
interest. 

Gunning Gravel Co. v. City of New Orleans. Sup. 
Ct. La. So. 182. 


Determination Boundaries Highways. 


It is the settled law of this state that the determina 
tion of the boundaries of a street requires action of a 
judicious nature to ascertain the precise character and 
extent of the encroachment, and that parties affected 
by the adjudication have a right to be heard. Fur 
thermore, that this judicial function must be assumed 
and exercised by the proper municipal body with 
special reference to the street affected, and a mode 
must be provided in which the adjacent property 
owners may be heard. 

Voorhees Borough Bound Brook. Sup. 
J. 26 At. Rep. 710. 


THE LOUISVILLE JEFFERSONVILLE 
DISASTER. 
(With inset.) 

the number lives lost and the amount 
property destroyed, the terrible disaster which 
occurred the Louisville Bridge 
Dee. 15, briefly noted our last issue, 
far the most serious the kind the 
history American bridge building, 
may possibly except the very similar collapse 
the Licking River bridge June, 1892 (Eng. 
News, June 23, 1892), which resulted greater 
loss life but much loss property. 
have made particular efforts ‘to secure all the 
facts connection with the accident, and are en- 
abled lay before our readers this week very 
complete statement the circumstances. This 
information has been obtained from number 
sources and includes, besides the statements from 
the various local newspapers and the records the 
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work file this office, special report from Mr. 
Edwin Thacher, Am. E., who made 
investigation our request, letter from Mr. 
John Stirling Deans, Am. Soc. E., Chief 
Engineer the Phoenix Bridge Co., and full de- 
tails the falseworks, the traveler and the iron 
and steelwork the fallen spans, the latter fur- 
nished the Phoenix Bridge the contractors 
for the construction and erection the superstruc 

The history the Louisville Jeffersonville 
Bridge has been extremely checkered one. The 


and rests rock depth not much be- 
low low water. rectangular form 
high water line and has semi-circular up-stream 
end below the high water Piers and are 
stone masonry resting timber caissons. The 
caissons were sunk the plenum-pneumatic 
process. sinking the caisson for Pier the first 
serious accident inflow water 
Jan. 1890, drowning men (Eng. News, Jan. 
18, 1890). This was followed second accident 
May 14, 1890 (Eng. News, May 24, 1890), when 
the which was being sunk for Pier over- 


SKETCH SHOWING SPAN AND FALSEWORKS FOR SPAN LOUISVILLE JEFFERSONVILLE BRIDGE 
WHICH FELL DEC. 15, 1893. 


first company organized for the purpose building 
this bridge from Louisville, Ky., Jeffersonville, 
was chartered 1879. Practically nothing 
was done the way actual construction, how- 
ever, until nine years later, 1888, when the Louis- 
vile Jeffersonville Bridge Co. was chartered. 
Plans were prepared and submitted the Secre- 
tary War, who approved the location Feb. 
28, and the complete plans Nov. 15, 1889. 
October, 1889, the contract for the substructure 
was let Sooysmith Co., New York city, and 
for the superstructure the Phoenix Bridge Co., 
Phoenixville, Pa. Work was begun the sub- 
structure the same month. 

The plans provided for single track railway 
bridge having six spans carried three concrete- 
filled, iron cylinder piers and four masonry piers, 
shown tthe general elevation the inset 
sheet. The lengths the several truss spans and 
the iron trestle approaches were follows: 

end pins, 
ft. 


208% 


piers, ft. 
210 


550 

553 

550 

338 

.. 338 

Total length bridge 2,545 
Length Kentucky approach 


The substructure consists seven piers, which 
Nos. and are oblong iron shells, with semi- 
ends, filled with and the re- 
mainder are stone For all the iron 
cylinder piers iron was used, but the dimen- 
sions the shells vary, being for Pier ft.; 
for Pier ft.; and for Pier 28x7 ft. 
The shell for Pier rests solid rock and for 
Piers and7 piles. Pier built stone and 


turned, seven men. Work was continued 
without further serious accident until early 1891, 
when, owing difficulties, was discon- 
tinued. this time the substructure practi- 
cally completed and the shortest span the super- 
structure (210 ft.) had been erected. 


Side 


£ 


Ey 
ws. 


The general features the ironwork are shown 
the elevation the inset sheet and the lengths 
the several spans are given the preceding 
table. Details one the spans which 
fell are also given the inset sheet. There were 
three these spans, which are, think, the long- 
est pin-connected truss spans ever erected. The 
only other truss span very closely approaching 
length the 545-ft. span the Ohio River 
Bridge Cincinnati, This bridge, some- 
what curious note, suffered similar accident 
having the falsework under the 545-ft. truss swept 
away while the truss was being erected 
26, 1888. With the falsework fell the traveler and 
panels ironwork which had been erected. 
The two spans the Louisville Jeffer- 
sonville Bridge were identical all respects, and 
their details are fully given the illustration 
our inset sheet make any further descrip- 
tion superfluous. 

Turning now the accident itself, brief ex- 
planation the drawings may necessary. ‘The 
first the sketches (which are made from photo- 
graphs, one taken few days before and the other 
just ‘the accident) shows one the long 
spans position and 'the falseworks for the other. 
will remembered that the and 
partly finished ironwork span No. fell about 
10:20 m., Dec. 15, and the adjacent span, No. 
which was practically completed, about 
This last span the one shown completed the 
photograph referred to. The second sketch shows 
the appearance the river day after the 
fall the second span. The almost complete ab- 
sence debris above the water will noticed. 
This due partly the fact that the timber 
work had been largely cleared away recover the 
dead bodies had floated off after falling, while 
the ironwork was completely submerged the 
water, which between ft. and ft. deep 
these points. the general elevation the inset 
sheet the spans which fell are designated the 
letters and and the pier numbers correspond 
with the pier numbers tthe sketches. The con- 
struction the falseworks also shown the 
inset sheet and the construction the traveler 
used erecting the ironwork the accompanying 
the 

Both spans fell Dec. and the following 
letter from Mr. John Stirling Deans, Chief En- 
gineer the Phoenix Bridge Co., was mailed 
Dec. 18, which gives very fully the facts and 
eonclusions which arrived after personal 
investigation: 


Sir: Fortunately rarely necessary for engt- 
neer called upon report upon such serious 
accident has been met with the construction 


Kentucky 


SHOWING APPEARANCE BRIDGE AFTER THE FALL SPANS AND 


The financial difficulties the company were 
not finally adjusted until about the middle the 
present year, when new contract was made with 
the Phoenix Bridge and work the super- 
structure was resumed. 


the Louisville Jeffersonville Bridge over the Ohio 
River this point. The Phoenix Brjdge Co. are 
the contractors for the superstructure this work, and 
they desire place before the engineering public, 
through your paper, and detailed description 
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their plans for the permanent superstructure and their 
plans for temporary falsework and and they 
also desire place before engineers complete de- 
the facts regarding the causes the acci- 
dent far they have been able locate them 
after complete investigation. This they desire 
do, not alone for their own protection, but give 
engineers throughout the United States the benefit 
their sad experience here. this end have mailed 
you general plan the entire bridge, full de- 
tailed plan one spans, detailed 
plan the falsework, and detailed plan the 
traveler, and these drawings the following report 
refers. (These drawings are all given our inset 
sheet and the accompanying cuts.—Ed.) 

The river portion the bridge which are par- 


are shown clearly the drawings. The piling was 
new, first-class selected yellow Southern pine, and 
was driven with hammer; the penetration 
into the bed the river varying from ft. 
case was less number piles driven per bent 
than are shown the ptan, and number in- 
stances where it was thought a perfect bearing or per- 
fect work had not been secured additional pile was 
put ‘in. Additional diagonal bracing was also put in 
number points both longitudinally and trans- 
versely, and also considerable lateral bracing imme- 
diately the tops the piles. This extra material 
was put in in no special and systematic manner, but 
was simply extra precaution any point where 
the superintendent in charge of the work thought that 
was needed make doubly secure and pro- 


when the accident occurred. The traveler was rigged 
with four hoisting engines on the plane of the lower 
sills, two engines on each side. 

The First Wreck.—The conditions immediately pre 
ceding the first wreck were as follows: The ironwork 
the trusses the second ft. span had been 
erected from the fixed, Louisville end, and 
point within two double panels the Jefferson- 
ville end on the night of Dec. 14, 1893, and the 
traveler was left at this point guyed securely for the 
night and with the last chord sections connected, but 
still attached to the lines. The men at the time of 
quitting work on the last panel on Thursday evening 
had started to drive the lower downstream chord 
pin through the truss and lower chord. The next 
morning when they came to continue their work they 
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DETAILS TRAVELER USED !RONWORK 


interested consists, beginning with the Louis- 
ville side, two single-track through spans, 
three single-track through spans and one 
span. the time the accident, 
15, 1893, the two 338-ft. spans were complete every 
particular and falsework removed, having been fin- 
ished about Oct. 15. One span had all ma- 
terial place and falseworks removed, with ties and 
rails position. The second span had all 
the falseworks place and seven double panels the 
trusses with upper laterals and transverse bracing 
the third span the was 
being put place from each end, three bents place 
the Louisville side and eight bents place the 
Jeffersonville side. The last span, the span 
the Jeffersonville side, had been entirely completed 
for year and half. 

Falseworks.—The sizes and details the falseworks 


tection against high water and ice. The falseworks 
material was all new Southern yellow pine, and had 
not been used before this work. must borne 
mind that one the spans had peen erected 
successfully falseworks exact accordance with 
the plan and water least ft. deeper than was 
any time found during the raising the falseworks 
for the second span. The traveler Was con- 
structed new Southern yellow pine timber, and 
was especially designed, will seen, offer 
little resistance possible the wind, iron rods 
being used instead timbers for longitudinal brac- 
ing. The traveler, those engineers familiar with 
erection are aware, not necessarily stable struc- 
ture under wind pressure, and provided each 
with guys and each bent with trans- 
verse guys used during wind storms. These 
were all place and ready for such emergency 


found this joint exactly the same condition when 
they left the night before; absolutely settlement 
had occurred, and the pin was driven home without 
delay. The traveler was then unguyed and unlashed 
from the metalwork and moved ahead start 
ing the next double panel. 

It- must borne mind that the falseworks 
this point had load upon with the exception 
the traveler. The weather was blustery at the time 
the traveler was moved, and the falseworks imme- 
diately under it showed signs of slight swaying and 
movement upstream, was thought best, 
matter precaution, pull the traveler back its 
first position the morning send men down 
put additional bracing the level the pile caps 
hold the falsework that point more securely. 
sketch was made Superintendent 
ken the manner which this was done, and 
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Mr. McKee, the general foreman charge the 
work, started down, and with a gang of men was soon 
his way with the steamboat and barges with extra 
bracing to attend to this work, having left instructions 
with his traveler foreman to move the traveler back 
so that piling could be relieved and this bracing put 
on, 

The blustery condition of the weather increased as 
the day passed, and it came in squalls, and while the 
traveler was being unguyed and blocking being taken 
out to move back, a sudden squall struck it at an 
angle, and, from the reports secured, twisted it to 
the right, and probably threw off the traveler 
rails, although this cannot be positively stated. At 
jeast it is evident that it was lifted on the windward 
side and practically all the weight was thrown 
one corner, This crushed down the bent and piling 
immediately under the support, and without mo- 
ment’s warning, not giving the men time to run 50 
ft.. it went down. The traveler evidently did not 
blow over, but simply settled down with the false- 
work upstream, as the upstream engines were in their 
proper position with even the tools the tool chest 
undisturbed. This seems bear out the supposition 
that immediately after the squall passed and had done 
its work, the traveler regained its position and settled 
down with the wrecked falsework. Of course, the 
condition of the partially finished span was such that 
immediately the giving away this bent the whole 
structure necessarily came down, as there was a ten- 
dency, of course, to push toward the Jeffersonville 
end, The wreck and loss of life were awful, but within 
ten minutes would have been much more than 
was, a8 Mr. McKee with his men and steamboat would 
soon have been directly under the traveler, putting on 
the additional braeing which was thought necessary. 

Che Second Wreck.—A number of the men who were 
working immediately adjoining the Jeffersonville pier, 
some 17 in all, had time and presence of mind enough 
io get on the top of the masoury, and these men, with 
coolness which simply remarkable, immediately 
iook measures, even in the midst of this terrible wreck, 
to fasten the three bents of falsework immediatly ad- 
joining the pier which had been erected for the third 
long span. falsework consisted three full bents 
thoroughiy braced and top falseworks, trave.er 
with engines and boiler, and rigging. They took fire 
lashings of 144 in. line around these bents and false- 
work and around the pier, and bad this work done 
in about 15 minutes. About five minutes after this 
another terrible gust of wind struck the pier, forcing 
the men to lie down, and twisted the falsework trav- 
eler to the right in the same manner as the main false- 
work was twisted, and blew the whole the false- 
work and traveler into the river. This was the second 
aceident, and all thought it was the last. The men 
the steamboat who were put the extra bracing 
immediately turned all their energy rescuing the 
poor fellows who had gone down with the span. 
Those killed were taken out, as well as a number of 
injured and a number who were not hurt, the total 
number going down being about 52. 

The Third Wreck.—This work of rescuing the men 
was continued all the afternoon and into the dark of 
the evening, when about 8:20 without 
warning, sound was heard like the roaring 
cannon, The men the wreck were blown down 
on their faces, the pile driver near the Jefferosnville 
pier was nearly upset, and in the midst of all of this 
confusion the first 5464,-ft. span was blown into the 
river. The force of the winds at the level of the water 
was terrific, and lasted but a moment, but in the air, 
some 125 ft. above and level with the trusses, 
must been something terrible. The span, above 
stated, had been erected some three weeks, all the 
material was place, the floor system had been 
riveted complete, the floor beams being riveted be- 
tween the posts and the stringers between the floor 
beams and all the upper lateral bracing portals, trans- 
verse bracing, upper chord joints and intermediate 
post joints were thoroughly bolted and riveting 
was progressing. At least four-fifths of all the holes 
were filled with bolts. This know positively 
the case, was the subject special instructions 
the foreman about ten days two weeks before 
the accident happened, and a special gang of men was 
sent over put this full number bolts after the 
regular and ordinary number bolts had been put 
the span was being addition this the 
ties were temporarily place, being spaced about 
ft. centers with rails position and spiked down, 
over this span had run all the heavy iron 
and material for the second span. The span, including 
the floor, ties and rails, weighed at least 2,000,000 lbs, 
Our method of erection was as follows, and will be 
seen those familiar with work this character 
the method generally used: 

The trusses, including the upper lateral bracing and 
the transverse bracing, are first put place, and the 


span then swung off without any floor lower 
laterals position, and fast the falsework 
removed this floor and lower laterals are put place. 
All contractors appreciate that in the interval between 
the swinging the trusses and the placing this 
floor and lower laterals there period anxiety 
should severe storm met with. had several 
such here; some severe that the men could not 
walk, but saw no signs which gave us any anxiety, 
and unexplainable how span the con- 
dition which this first span was Dec. 
15, 1893, could have been blown down anything 
but the most extraordinary force. From the location 
of the wreck in the river it is evident that the span 
did not collapse and was not blown directly down, but 
lifted, as the bottom chord, including the floor, is all 
on the bottom of the river with the upper ends of the 
end posts and the upper chords above them and show- 
ing above the water. The piers also give evidence 
of the spans dragging over them; in fact, the roller 
frame with pedestal above intact the Jeffer- 
sonville end, and the fixed pedestal with the anchor 
bolt nuts stripped off the Louisville end. 

The direction of the wind was the same as in the 
case of the disaster to the falsework, being at an angle 
and striking the fixed end first. This end was forced 
least ft. the river before would 
look reasonable suppose that the roller end would 
forced off first, but such was not the cause. The 
greatest force the wind existed the fixed end 
the structure. Had the span would, 
course, have dropped immediately between the piers 
and dragged off the masonry; but this is found not to 
be the case. Had the transverse bracing yie’ded, it 
would have forced the upper chord over and would 
have been found in the bottom of the river; but this 
also not found the condition affairs, and 
must evidently have been lifted directly off its sup- 
ports and the river. 

are securing from the Government 
Signal Service observer here full detailed statement 
the condition the weather the time and im- 
mediately the wreck. There was evidently 
eyclonic indications, as was generally stated in the 
papers. The weather was hot and sultry, and we un- 
time when cyclones are expected this vicinity 
when the conditions are favorable. have not had 
time collect data regarding the course the storm 
other points. have simply information that 
short time after the accident here cyclone struck 
Muncie, Ind., and immediately preceding the wreck 
here there was cyclone least high winds 
southern Kentucky. The regular report the signal 
service observer Louisville only shows velocity 
miles per hour, but any engineer can readily prove 
himself that such pressure could not dislodge 
span of this magnitude, even though it were carelessly 
constructed and erected. We are continuing our in- 
vestigations and shall give engineers the benefit of any- 
thing learn the subject. 

The number lives lost, fear, will foot 
total 21; seven bodies have been recovered and 
men are missing. This simply appalling and shows 
the suddenness with which the disaster occurred, as 
the men could have been in a place of safety if they 
had only received two minutes’ notice. The individual 
examples heroism among the men were numerous, 
and the coolness with which they proceeded assist 
their unfortunate associates the midst all the 
terrors the wreck could not but excite admiration 
and could only shown such experienced and 
hearty men bridge erectors are well known be. 

may state that after the falsework for the second 
ft. was position and started raise the 
iron, experienced rise the river about ft., 
and the time the wreck the river had fallen 
until the water was about ft. above low water, shown 
the plans. 

Should further investigation develop anything in- 
terest to the profession or that will throw any light 
this terrible disaster, shall once forward the 
same you for publication. 

Yours truly, Jno. Sterling Deans, 
Chief Engr. Phoenix Bridge Co. 
Louisville, Ky., Dec. 18, 1893. 


have also received letter from Mr. Deans 
the conclusions stated his first letter 
and giving some additional information. This 
follows: 


Sir: Replying to your letter we beg to state that we 
have additional information which can give you 
concerning the terrible disaster at Louisville. We no- 
tice, however, “Engineering last week 
that their conclusions are based upon wrong assump- 
tions, and as we are all exceedingly desirous to learn 
the true cause this disaster think these matters 
should be corrected. 

(1) The falsework had been the river about two 
weeks before started raise iron, and had been 
subjected flood least ft. during the greater 
part this time, and from investigations made before 


and since the wreck think possibly that 
some scour took place the bents 
joining the Indiana pier. 

(2) Three lines bracing, shown the pla 
below, the top the piles extending from pier 
were position least one week before the 
and before any metal work was put the falsework. 

The floor system was riveted complete, ready 
and the balance the work was 
bolted with least four-fifths the 
filed with rivets. The joint the lower end porta! 
strut contained least these fitting-up bolts 
All the lower laterals had been put starting from th, 
roller end, with the exception the two end 
near the fixed end, but the span could not have 
from this cause failed the plane the 
laterals, shown from the fact that 
from this cause the lower chord on the windward sid. 
wou'd have been buckled and the span would have fati,. 
downstream. This found not the case, 
fell upstream and the fixed end was blown 
ft. above its support. 

(4) The upper lateral bracing and transverse bracing 
before stated, were thoroughly bolted. The span. 
had buckled given way the upper lateral bra: 
ing, would have been forced over and the 
posts would have been broken near the support 
floor system, and we would expect to find the flow 
system extending above the top of the water and «) 
top the upper chord and interior post, but such 
found not the condition affairs, you 
see from photographs. 

(5) Had the span broken at the lower end porta 
strut it would have been forced and rotated about th. 
upstream leeward end post and there would have 
signs this movement the pedestal and the 
sonry the end shoe left the picr, but signs 
this action found, and the condition the wreck 
the river forces the conclusion that the 
was lifted near the fixed end and then blown 
cient distance up the river to clear piling projectin: 
some ft. above the water and extending about 100 
from the Kentucky pier toward the Indiana p‘er, a- 
will seen from the photographs. 

The Phoenix Bridge conjunction with other 
and engineers, have nothing lose, 
everything from the thorough description 
this terrible calamity, and our only idea writing you 
the subject state the exact and correct 
assure you that any further informati 
which we may receive will be promptly forwarded. 

Yours very truly, The Phoenix Bridge 
Jno. Sterling 
Chief Bngineer. 


aa 


Phoenixville, Pa., Dec, 26, 1893. 


Dec. 18, Mr. Deans gives 
substance the same explanation the accident 
the falseworks the first span that given the 
above letters and says: 


In regard to the falling of the second span I wil! 
have ask you Almighty God for the cause. 
After I had made an investigation of this wreck | 
was astonished. can’t account for all, and 
can safely say that one else can. That 
great span, which was almost completed, and which 
weighed 2,000,000 was lifted bodily from the piers 
and set down the river fully ft. above the 
bridge. never turned over once its fall and 
the same position, ft. the bottom the river, 
stood the piers. examined the piers carefully 
and they were not even scratched. The rollers and 
pedestals which the span had rested were top 
the piers just they had been placed ‘there, and 
there was nothing indicate that there had been 
crash. seemed the iron had been care- 
fully, piece piece, from its resting place, and car- 
ried away. the span had not been lifted off the 
piers, the condition these things would far 
different, any one can see. don’t think this could 
have been done had the wind been velocity less 

The span had been connected for more than 
month, and had stood many strong wind, and for 
long time had bracing whatever. Several days 
before the accident had been well braced and was 
the sq. ft. This was estimated the presumption 
that long freight train was upon the span. Now, 
there was weight the span all; nothing 
all, and, course, the resistance the wind was 
not great train had been upon the span. 
know this appears remarkable be- 
the fact that the boats the river, the other 
two spans and the houses the banks were not 
affected the wind. private opinion ex- 
that cyclone dropped down and plucked 
that span off. This all the way can account for it. 


the same issue the above paper Mr. 
the official duty the local 
Service Station, the time the accident, states 


Dec. 28, 1893. 


ENGINEERING NEWS. 


§21 


that while local windstorm existed during the 
evening Dec. 15, there was nothing shape 
tornado. The highest wind recorded ane- 
mometer was miles per hour. For ten minutes 
the showed average velocity 
the wind miles per hour. reporting 
interview with Mr. Frank Burke, the official 
charge the local Signal Service Station, the 
Louisville says: 


Mr. Burke said that the idea tornado was ab- 
surd. said that while the wind blew very hard 
the time of the second accident its velocity was nothing 
unusual. General weather conditions yesterday were 
such that tornado was not but was 
almost certain that none occurred in this vicinity. 
Tornadoes do not traverse a thickly settled territory 
without leaving some trace. extremely improba- 
ble, if not impossible, that one could strike the bridge 
and not make its presence felt elsewhere. 
boat was passing the bridge at the time of the second 
collapse and must have felt the tornado thad there 
been one. Mr. Burke says the wind was harder 
than frequently during thunder-storms. 
the velocity the bridge might have been 
greater than that registered the weather office, 
does not think could have been over miles 
hour. 


Mr. the general foreman charge 
the erection, who was work superintending 
rescue the bodies buried the debris the 
first span the time the second span fell, states 
that the wind was blowing hard that had 
grasp line keep from being carried into the 
river. The statements various other persons 
one the other the above statements, 
but give additional information. The gen- 
eral tenor the evidence that high wind was 
the time that the second span fell, but 
there seems direct evidence that there was 
anything like tornado. 

The following the report Mr. Edwin 
Thacher, Am. Soc. E., who made special 
investigation the accident our request: 


Sir: met Deans, Supt. Milliken and Mr. McKee, 
general foreman erection, the office the Phoe- 
nix Bridge Co. on Campbell St., near the bridge site. 
the morning Oct. 17. examined the plans 
falseworks and traveler, and also viewed such portions 
of the wreck as remain above water, which is a very 
small portion of the whole. 

Span No. 3 (54614 ft. c. to ce. of pins) that fell at 
10:20 m., Dee. 15, was supported bents 
falsework, one at each panel point and one at each 
pier. The traveler was standing with its center three 
panel lengths from the north end of spin, the span 
being erected from the south end complete this 
point, Like all large travelers was top heavy and 
unstable against a strong wind. At the time of th: 
the guys ordinarily use for holding the 
traveler steadily position were slackened prepara- 
tory to moving it, the falsework below having given 
some signs of weakness, probably due to the under- 
mining of the supporting piles by scour, as the current 
was quite rapid and the bottom the river soft 
material. this time strong wind, probably not 
less than miles per hour, came from the southwest, 
striking the falsework and traveler diagonally. The 
uplifting and twisting action of the wind on the trav- 
eler, which, with its engines, coils of rope and rgging 
weighed from 100 tons, was probably sufficient 
throw the greater part this weight one corner, 
under which accumulated weight the weakened false- 
work gave way. From all the facts that I have been 
able gather this appears the most probable 
the accident. The plans show nine piles under 
each bent falsework. These piles were driven 
refusal with hammer. The bents appear 
have heen thoroughly braced transversely 
tudinally, aml the bridge company seems have 
taken every ordinary precaution insure the safety 
of its work. 

The cause the fall span No. (duplicate span 
No. 3), which 8:10 the same day, 
more difficult account for, and far know 
has parallel among bridge disasters. All false- 
work had been removed; all rivets floor system had 
been driven, and the bottom laterals were con- 
nected and adjusted. from Mr. Thacher 
that had learned since this report was writ- 
ten that the bottom bracing the two south 
end panels was not The top chord sec- 
tions were bolted together temporarily with sixteen %- 
bolts each panel point. The top lateral, portal 
and diagonal bracing were secured temporarily bolts, 
about eight out ten the holes being 
bridge such condition usually considered safe 
against any ordinary wind, and there evidence 
cyclone the vicinity the bridge 
the cities either end. The end braces (inclined 


end posts.—Ed.) are spliced the center near the 
foot of the portal braces, and, being only temporarily 
bolted, were not prepared take the bending mo- 
ment due to any considerable amount of wind. As this 
Was unquestionably, to my mind, the weakest point 
of the bridge, I have little doubt that the end braces 
were the first give way and the collapse the 
structure followed. But small part the wreck 
pears above water. Only few posts and struts appear 
in the north half of opening and they are about in 
line with the center of the piers. In the south pirt 
of the opening the end braces and some few other parts 
of the bridge can be seen. One end brace, bottom end tp, 
with bolster attached, can be recognized. This part 
of the wreck is lodged somewhat above the east end 
of pier. The wreck apparently lies diagonally across 
the opening. the end braces the south end 


Wheel Removed from Case. 


THE WALSH DOUBLE TURBINE, Sanford, Maker: 
Sheboygan Falls, Wis 


span were the first thing to give way, a twisting action 

would be brought to bear on the span, overturning the 

south end and dragging the north end off the pier, and 

the position of the wreck, so far as can be seen, would 

seem te confirm this theory. 
Yours truly, Edwin Thacher, 

Louisville, Ky., Dee. 18, 1893. 

regard the failure the falseworks and 
the fall the first span, will seen that Mr. 
Thacher’s agree substantially with 
those Mr. Deans, and pretty well establish the 
reasons for the failure. With respect the fall 
the second span, however, there difference 
have discussed this point more 
length our editorial columns and will only 
eall attention here the which has 
been given. From this and the very complete 
details the design the end braces and their 
connections, given our inset sheet, bridge 
gineers will able form their own opinion 
the cause the fall. 

conclusion, may stated that the loss 
life will fully great was stated last week. 
present dead have been taken from 
the debris and men are still missing, most, not 
all, whom are undoubtedly dead. These, taken 
with the two men reported fatally injured, brings 
the number lives lost 22. With the 
men killed the caisson accidents, referred 
above, this number makes the appalling aggre- 
gate lives lost building this bridge, without 
counting such single lives may have been lost 
during the work, which have record. The 
stated that practicable, steps will 
taken rebuild the fallen spans and complete 
the bridge. 


WATER WHEELS THE COLUMBIAN 
EXPOSITION. 

Considering the rapid increase the use 
water power for generating electricity and the 
consequent growing importance hydraulic motors, 
the exhibits Chicago this class were certainly 
disappointing, first, the number makers 
represented, and, second, the fact that the 
hibits were scattered various buildings that 
most visitors probably saw the exhibits only one 
two makers. 


View Gate. 


The credit for makitig the most complete ex- 
hibit this department must certainly awarded 
to the Stilwell-Bierce & Smith-Vaile Co. for their 
exhibit of the well known Victor turbines. These 
were shown both and styles 
The fitted with either register gate 
eylinder gate as preferred. The etliciency of the 
turbine partial gate probably somewhat more 
with the register gate, which operates adjusting 
the opening the 
gate works more 
generally preferred for use 


horizontal and vertical turbine 
draft tube, which can extended 


LOWONTO 


THE “LITTLE GIANT 
Wilson & Co., Pictou, Ont., Makars. 


TURBINE, 


tance above the tail race. 

turbine with some novel features was shown 
The wheel double with horizontal plate divid 
ing the two sets entry buckets, and 
annular partition dividing the two sets 
charge buckets. for this arrangement 
that the wheel works with high efficiency 
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gate full gate. The water enters the cir 
cumference the wheel and discharged the 
bottom, half way between the circumference and 
the center. The gate used cylindrical and differs 
from other cylindrical gates raising shut off 
the flow, and being wide open when its down 
position. When the gate down forms short 
draft tube. also claimed that this gate not 
liable to be clogged by sand or pebbles lodging in 
its seat, the gate with its seat the 
Thus the gate can closed watertight. The gate 
is raised by four vertical rods engaging a yoke: 
thus guided vertical position and will not 
stick bind. 

the Jonval wheels built them for the Niagara 
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Falls Paper water for which furnished 
the new water power development works 
Niagara. The wheel was designed Mr. Emil 
ft. ins. across. The speed gov- 
erned gate valves throttling the flow the pipes 
leading from the base the each 
wheel, 

turbine with wheel similar the Geyelin 
shown Briegleb, Hansew Co., Gotha, 
the German turbine makers. The wheel 
rather complicated folding consisting 
series plates which together like 
the fan the gate opened. Thus 
the effect shut the water off from the blades 
around the and leave the 
others working with full efficiency. Such wheel 
should show nearly high efficiency part 
gate full gate, which not the case with 
any form throttling gate; but the cost and com- 
plication not suit American ‘turbine users. 

J.C. Wilson Oo., Picton, Ont., showed verti- 
and turbines the double discharge 
type. enters the center and passes half 
upward and half downward, thus balancing the re- 
action and avoiding excessive pressure the step. 
The buckets deliver the water tangentially the 
top and bottom. The gate the entry pipe 
the vertical sliding type and mounted 
wheels ease the motion when the water pressure 
against it. 

the Mining Building Jas. Leffel Co. showed 
one their well known horizontal the 
details which are too familiar need descrip- 
tion here. 

All the turbines which have described, ex- 
cept the Geyelin and the turbine shown Brieg- 
leb, Hansen Co., follow the common custom 
using wooden step and three-piece wooden 
bearing for the upper end the turbine shaft. 
That this plan has its merits for the ordinary 
locations which turbines are placed unde- 
niable; but that some more durable material like 
fiber-graphite or, perhaps, some 
the metals will eventually take its place seems 
safe guess. 

Regarding governing ‘the wheels, which the 
present weak point water wheel practice where 
electric service concerned, appears 
certain that the common plan ‘throttling the 
flow water the wheel can never effect either 
successful economical governing. The best re- 
sults governing far obtained have been 
with the throttling the flow water 
from the wheel; and this method governing 
likely specified the near future where elec- 
trical service desired, unless the wheel 
type which movable guide blades can regulate 
the flow. 

The rapid growth popularity electric motors 
has checked the use small sizes water motors, 
and the only machines this type exhibited were 
those the Belknap Motor Co., Portland, Me. 
This wheel small turbine and the makers claim 
that construction more solid and durable 
than that most small size water motors the 
market, 

The only wheel the impact type exhibition 
was the well known Pelton, one which was 
shown the Electricity Building mounted the 
same shaft with General Electric dynamo. The 
wheel has two nozzles and provided with the 
new governor which the company 
brought out, which operates like the old throttle 
the back the nozzle, system which must 
apparently wasteful power. course with 
wheels this type, throttling the flow the pipe 
the only feasible method governing. would 
throttie variable nozzle instead valve 
back the nozzle; but the mechanical difficulties 
the way doing this are perhaps insurmount- 
able. 


CONSTRUCTION NEWS. 
RAILWAYS. 
Roads. 
ADDISON PENNSYLVANIA.—The extension 
this railway from Galeton to Austin, Potter county, 
has been opened. expected that will 
further extended to connect with the Pine Creek in 
the spring. Pres., Platt, New York. 
BALTIMORE reported that the State 


Line road, extending from Uniontown, Pa., con- 
nection with the Fairmount, Morgantown Pittsburg 
at the state line, a distance of 22 miles, will be opened 
for traffic next month. 


BANGOR AROOSTOOK.—The tracklaying this 
railway has been completed Houlton, Me., and 
expected that in the spring the construction will be 
resumed and the line continued north miles 
Presque and Van Buren. Practically all the 
track the line has been laid this year, 
und much of the grading, particularly on the lower 
section near Brownville, has been completed in 1893. 
The new work begins at Brownville, on the old Bangor 
Piscataquis, which now controlled this com- 
pany, and the route is northeasterly through Penob- 
scot and Aroostook counties to Houlton, a distance of 
over 90 miles. 

BUFFALO reports state 
that this railway will soon extended from 
Ansonia, Pa., and that work the rock cuts 
along the line will commenced next month, Pres., 
F. H Goodyear, Austin, Pa 

FLINT & PBRE MARQUETTE.—Press reports state 
that the right of way has been secured between Mon- 
roe, Mich., and Toledo, O., for a new line which will 
be built in the spring. 


TOLEDO & OHIO.—It is stated that this company 
contemplates more extensive yard and terminal fa- 
cilities at Columbus, O., than were provided for in 
the first plans for the line, and that 
new surveys are now being made. 

Projects and Surveys. 

NORTHERN.—Incorporated 
more capitalists that city build 
from a connection with the Baltimore Belt to a con- 
nection with the projected York & Schuylkilb west of 
Delta; capital stock, $1,000,000. When completed the 
two roads will form line 135 length, 
sulthmore into the anthracite coal regions of schuyl- 
kill county, Pa., which are controlled by the incor- 
porators the roads. The line said the in- 
terest the Ohio. 


DOMINION COAL was reported some months 
ago that contract for constructing miles this 
rairtway froth the colliery at Glace Bay, through Cow 
bay and toward Louisburg, in Cape Breton, bad been 
awarded McDonald McManus, Moncton, 
The company is now asking for bids, according to re- 
ports, for the grading and masonry section the 
woposed road, extending from a point near the Back 
zaands Road, Cow Bay, to a point near the end of the 
twenty-third mile from Bridgeport, distance about 
nine miles. Contractor must begin work once 
being notified the acceptance his tender, and 
must finish the work before September,: 1894. 


NOVA SCOTIA COAST LINE.—The contract has been 
awarded for building this proposed railway from Yar- 
mouth to Lockeport, N. S., according to reports. 


Southern—Existing Roads. 


FLORIDA CENTRAL AND 
extension this railway has been completed. 
line extends from Columbia, C., Jacksonville, 
Fla., with b-anches to Pensacola, Tampa _and other 
places report from Washington 
states as follows: The opening of another great through 
line railway between the North and South, 
shortening the distance and quickening the time, is 
announced for Dec. 24, when the Richmond & Danville 
R. R., in connection with the newly constructed line 
the Florida Central Peninsular from Savannah 
Ga., to Jacksonville, Fla., and the purchase by it o 
the Southbound R. R. from Columbia, 8. C., to Sa- 
vannah, makes one complete line of cellway from 
Washington to Tampa, Fla., on the Gulf of Mexico. 
The Richmond & Danville bas been selected by the 
government the route for the Southern fast mail 
and this new route mail will leave Washington 
o’clock every morning, and Jacksonville the 
next morning o’clock, and all over the state 
many hours advance any other schedule 
now in effect. New York and Dastern passengers can 
leave New York at 4:30 p. m. every day, reaching 
Jacksonville the next day and Tampa the 
following morning. 

CENTRAL.—The Nashville 
states that Brennan and Lee McAdoo have 
the city organize surveying run line 
from Cookeville Harriman for this railway, and 
that the Nashville Knoxville road now completed 
from Lebanon to a point 17 miles beyond Cookeville, 
which is only 60 miles from Harriman on the Cincin- 
nati Southern, 

Projects and Surveys. 

KENTUCKY.—A dispatch from Duluth, 
states as follows: Wolf & King, railway contractors of 
this city, have secured a contract for building 60 
miles of railway in eastern Kentucky, connecting the 
coalfields of Pike county with the Big Sandy River at 
Whitehall. The contract is for about $600,000, and 
work begins soon. Interests in these coalfields were 
sold a year ago by ex-Governor Proctor Knott to people 
in this city interested in iron and steel manufacture. 
coal said the finest coke quality. 


MONROEVILLE exchange 
states follows: Arrangements have been completed 
for building 10-mile section this road. This in- 
tended to form a part of the Pensacola & Northern, a 
raijlway projected from Pensacola to Memphis, Tenn.. 
430 miles. The road is open betweem Pensacola and 
Muscogee, Ala., a distance of 25 miles. Of this length. 
the Pensacola & Perdido road, which is leased to the 
Pensacola Northern supplies 15 miles. Another line 
which intended skirt part the Florida west 
coast, and which may become an extension of the 
Pensacola Northern, is termed tue Gulf & Florida 
Northern, which projected from St. Andrew’s Bay 
about 215 miles distant. Engineer Cailey 
has begun surveys from Chipley, the Louis- 
ville & Nashville, which has given rise to a theory that 
the road’s northern terminus present will that 
town, 

Northwest—Existing Roads. 

OHICAGO contract for 
grading. bridging tracklaying for this 
tween Paducah, Ky., on the Ohio River, and Farina, 
lll., where a connection is made with the Illinois Cen- 
tral, a distance of about 130 miles, was award-d to 
Oliver Ferguson & Sons, Evansville. Ind.. in 1891, and 
some grading was done the line. 
now state that bids are being received on 10,000 tons 
steel rails used the line, and that the road 


connection with the Central will form 
through line from Chicago the South and South- 
west, reaching entirely new territory. 


Projects and Surveys. 

MIDLAND PACIFIC.—Press reports state that an at- 
tempt being made reorganize this company, which 
projected a railway several years ago from Sioux Fal's 
to Puget Sound, 1,400 miles. It qs thought that J. 
Kennedy Tod & Co. are backing the project, and that 
attempts will be made to build this next year from 
recently been purchase » pro Wyv- 
8 y the promoters of the Wyo 

WYOMING & PIERRE.—It is stated that the incor- 
porators of this railway company have purchased ex- 
tensive coal mines in the Black Hills and will com- 
mence fn the spring the construction of a railway from 
niles, 1e Chicago, mington & Vermillic Wwe 

Southwest—Existing Roads. 

ST. LOUIS, CAPE GIRARDEAU FORT 
report from Mo., states that the 
neers of this road have completed the survey of a line 


from that place Lathium and are now working 
route to Ohester, Il. ona 


Projects and Surveys. 

OKLAHOMA CENTRAL SOUTHWEST- 
ERN.—Both houses of congress have passed a bill 
granting this company a right of way through Okla- 
homa and Indian Territory. The proposed route, ac- 
cording reports, from Stillwater Guthrie, 
thence Reno and through the Kiowa and Com- 
anche country. The company was incorporated last 
summer Robt. Martin, Guthrie, Okla., and others. 
OKLAHOMA CENTRAL.—A press report states that 
the articles of incorporation of this railway company 
have been agreed upon and adopted fixing the line of 
road nearly possible line from 
Sapulpa, Ind. T., through Oklahoma City to the Texas 
boundary the Red River, near Vernon, the Den- 
ver Fort Worth road, and ultimately Paso. 
When completed, this route will furnish the shortest 
railway line from St. Louis to California by nearly 
400 miles. Pres., Jones; Treas., Steward, 
both Oklahoma City, 


TERMINAL R. R. CO. OF ST. CHARLES.—Incor- 
porated in Missouri to build a system of tracks to 
connect the St. Charles Car Works with the Missouri, 
Kansas Texas and the Wabash railways; capital 
Prosser, Becker, John Pfeiffer. 

Rocky Mt. and Roads. 

SANTA FE, PRESCOTT PHOENIX.—A press 
dispatch from Phoenix, Ariz., states follows: 
plan has been inaugurated by several business men, 
concert with the Santa Fe, Pres- 
cott Phoenix R., facilitate the construction 
the road, and the same time furnish employ- 
ment for a large number of laboring men of this vi- 
The plan contemplated popular subscrip- 
tion fund for grading miles out Phoenix, 
cost not less than $500 per mile, the sub- 
scribers to be reimbursed by first mortgage bonds of 
the company par. Subscriptions have already been 
opened and the plan enthusiastically received. Under 
the terms work begin Jan. this end 
the line. About 300 men are now employed the 
northern end, 


Projects and Surveys. 
NICOLA VALLEY.—Bids will received until Jan. 
for the construction this railway from 


Bridge Nicola Lake, Secy., McFarland, 
161 Cordova Vancouver, 


SAN DIEGO, FORT YUMA ATLANTIC.—Incor- 
porated California build railway from San 
Diego near Fort Yuma and thence connect with 
a_railway to be built to Phoenix, Ariz.; capital stock, 
$7,000,000. Dwight Breman, Boston, Pres. San Diego 
Land Town Co., the chief stockholder, and this 
probably the proposed extension the National 
City & Otay R. R., noted in our issue of Dec. 14, as 
this company subsidiary the land and town com- 
pany. 

SAN FRANCISCO ATLANTIC.—Mention has been 
made recently the reports that this railway would 
placed under constryction early date. 
now stated that bids are being received for the con- 
struction the San Francisco West Shore R., 
which part this project. The reported scheme 
that the new road will intersect the Atlantic Pacific 
line at some place in Los Angeles or Kings county. 
also said that contracts have been awarded for 
the construction 300 miles road south from San 
Francisco. 

WYOMING.—A press report states that railway 
miles length will built from Laramie, Wyo., 
the Union Pacific, the Lookout Mountain coal mines. 

MEXICAN NATIONAL.—Reports from Matamoros, 
Mex.. state as follows: The Mexican National R. R. 
Co., which owns the Matamoros & Monterey R. R., 
running between this city and San Miguel, along the 
valley of the Rio Grande River, has given orders for 
the immediate extension the line the town 
Camargo, the direction Nueva Laredo, where 
connection will eventually made with the main line 


AND ELECTRIC RAILWAYS. 


ME.—It stated this place that 
Frank Jones and Arthur Sewall, late president Main 
Centra' are interested proposed electric 
railway built between Portland and Boston. 


HANOVER, MASS.—The plan building new 
electric from Assinippi through North Han- 
over Rockland being agitated leading citizens. 
the Hanover line, where will connect with the 
Rockland Abington St. Ry., which has promised 
lay its tracks through Webster St. Rockland, ac- 
cording reports. will cost about $12.000 build 
the road and about $5,000 this sum already been 
raised. 
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MARLBORO, MASS.—A franchise has been granted 
the State Central St. Ry. Co., the construction 
the road commenced Sept. 1894, and the 
work completed Oct. 1895. 

HARTFORD, CONN.—It reported that contract 
for building the electric railway from this city 
New Britain and Unionville has been awarded and 
that the work will finished April, 1894. The new 
road will called the Hartford West Hartford 
road. The Hartford Light Power Co. will 
furnish the electricity. 

NEW HAVEN, CONN.—Work will commenced 
this week, according to reports, upon an extension of 
the Morris Cove Electric Ky. Lighthouse Point. 

BROCTON, Y.—It rumored that Powell 
will build street railway from the business 
this place the railway station, distance one 
mile, the road operation July 

BROOKLYN, Y.—The highway commissioners 
the town Flatbush have granted franchise the 
Brooklyn City Co. for electric railway through 
Nostrand Ave. The road will about three miles 
and will probably extended Sheepshead Bay 
at some future time. The road is to be in operaticn 
railway from Huntington way Cold Spring Har- 
bor Oyster Bay. The distance about eight miles. 

PASSAIO, J.—The council has passed third 
reading the ordinance granting a franchise to the 
Passaic, Rutherford Electric Ry. Co. 

POTTSTOWN, PA.—It stated that the contract 
for the construction the Pottstown, Boyertown 
Reading Ry. between this place and Boyertown, seven 
miles, has been awarded Chas. Philadel- 
phia, about The will secured 
this winter and the road built early the spring. 
Pres., Craighead, Philadelphia; Secy., 
Tagor, Pottstown. 

HAGERSTOWN, Vandergrift, Ch. Engr. 
and contractor the South Mountain Ry., 
reported as stating that he has completed the survey 
the proposed extension from The 
will miles long and will run through Beaver 
Creek, Mapleville, Smoketown, 
and come out Smithsburg, where con- 
nection will made with the Western Maryland 
A branch will probably be built to Black Rock. The 
maximum grade is 3% and the extension will cost about 
$125,000. 

CHARLOTTESVILLE, VA.—The council consider- 
ing application for franchise for electric rail- 
way. 

PARKERSBURG, VA.—The Park City Ry. fran- 
has been sold the American Const. Co., 
Boston, for $50,000, according reports. The 
struction the line will begun few days. 

DAYTON, the City Ry. Co. 
preferred stock equip its lines for 
motive power. 

NORWALK, dispatch the Cleveland 
states that the electric railway 
and Greenfield will built next year. 

TIFFIN, Tiffin Inter-Urban has 
build and operate a street railway through this c'ty, 
Upper Sandusky, Fremont and Norwalk; 
ital stock, $300,000. 

KANSAS CITY, MO.—The Merriam Park, Rosedale 
Kansas City Electric Ry. Co. has been organized 
build electric railway from Merriam 
the latter point with the line the 
Metropolitan St. Ry. Co.; capital stock, $50,000; 


SPOKANE, WASH.—Bob Goran has made 
for important electric railway the Lake Chelan 
district, newspaper reports can relied upon. The 
company the road said have been or- 
ganized some time ago, but since the Great Northern 
men made their report the Okanogan 
country the project has taken new life and now 
proposed construct early date rail- 
way from Chelan Falls to Lakeside, where connection 
would made with line steamers the mouth 
the Stehekin River; thence the road would built 
the river about miles through rich mining coun- 
try, with branches several creeks. 


ELEVATED RAILWAYS. 


BROOKLYN, Kings County Elevated 
Co. has with the Phoenix Bridge Co. 
for extension its structure from Montauk Ave. 
the city line, distance about mile, and the 
construction will commenced once. 


CHICAGO, ILL.—A majority the council commit- 
tee streets and alleys north has agreed recom- 
mend the council for passage the ordinance the 
Northwestern Elevated Co., the last the four 
ordinances for elevated railways the North Division 
introduced into the council. The incorporation 
this company was noted last montu.—It stated 
that the Lake St. Elevated Co. will issue bonds 
for $10,000,000 and construct the proposed North Side 
branches early date possible. 

KANSAS CITY, MO.—It expected that work will 
commenced about March extension the 
Kansas City Ry. from Eighth and Wyandotte 
Sts. Thirteenth and Walnut Sts. 


HIGHWAYS. 


NEW JERSEY.—Surveys are being made the high- 
way between New Brunswick and Bonhamtown, 
distance five miles, and stated that bids will 
soon asked for macadamizing the road. 

MARYLAND.—A new road proposed from Union 
Chapel road Carr’s Mill, Ellicott. 

ALABAMA.—Colbert county has sold $100,000 
bonds par, the proceeds used building turn- 
roads the county, 


OHIO.—Bids are asked until Jan. for improving 
State Hill, Sharon township, the work including 
perches of stone masonry, 116 perches limestone 
backing, 550 cu. yds. excavation, 50 cu. yds. rock ex- 
and 30,000 cu. yds. Henry Caren, Co. 
Aud., Columbus, 

WASHINGTON.—It proposed build good road 
from Snohomish Lake the expense 
borne equally the county, the city and property 
owners, 


BRIDGES AND TUNNELS. 


BOSTON, MASS.—The aldermen have voted to order 
the construction subway under Tremont St., 
an estimated cost of $2,000,000. This work was au- 
thorized by the last legislature and will consist of a 
trench ft. deep and wide enough for four 
parallel street railway tracks, according to press re- 
ports, and covered over with roof upon which the 
pavement will be laid. It is intended to have the sub- 
way light, well ventilated and architecturally attract- 
ive, and expected that the facilities for rapid tran- 
sit afforded by this will be so popular that eventually 
it will be built under Washington St. and perhaps In 
other streets. 

ROOHESTER, hoped commence work 
in January upon a lift bridge to be built across the 
Emerson St., estimated cost $15,000. 

MOBILB, ALA.—-It is reported that the county com- 
missioners will soon ask for bids for the construction 
of a bridge over Three-Mile Creek, to cost about $8,000. 
Nicol, Engr. 

OHATTANOOGA, reports state that 
the Chattanooga Co., Ltd., broke ground Dec. for 
the construction of a bridge over the Tennessee River 
that place, estimated cost $750,000. 

KNOXVILLE, TENN.—Plans are being prepared for 
an iron viaduct in West Knoxville. 

CLEVELAND, are asked until Jan. for 
rebuilding the Petrie St. bridge with a steel and tron 
superstructure, with the necessary foundations and 
abutments; also for earth embankment place 
and iron structure. Farley, Dir. Pub. 

COLUMBUS, have been prepared for the 
proposed Front St. viaduct, the work contemplating a 
two-span, through, pin-connected truss bridge, with 
three trusses each span; estimated cost, $139,076. 


SIOUX CITY, IA.—A resolution has been presented 
council providing for the construction bridge 
over Bacon Creek Grand St. 


WATER-WORKS. 


PETERBORO, N. H.—Surveys have been made by BE. 
Jones for supply from Cunningham Pond and 
the question works will considered the town 
meeting March. 

BOSTON, MASS.—The city engineer has reported 
that a system of 12-in. pipe for supplying salt water 
for fire protection could laid certain streets 
a cost of $50,000. 

MEDFORD, MASS.—Ground has been broken for 
auxiliary pumping station Forest St. Engr., 
Tidd, Boston. 

NEWTON, MASS.—The board has been authorized 
to spend $25,000 for pipe and castings. 

SALEM, MASS.—The report additional supply 
recommends that 275 acres of land be taken on Long- 
ham meadow and the adjacent watershed, at a cost of 
$27,000, and that dam built estimated cost 
of 340,000. 

lave made surveys for a supply seven mis distant. 
where proposed construct dam 950 ft. long 
and 80 ft. high. 

NEW YORK, aqueduct commissioners 
have approved the map submitted for the proposed 
reservoir Jerome Park and the commissioner 
public works has been requested transmit final 
plan sheet showing lands required, together with pians 
specifications for the construction. 

WELLSBURG, Y.—The citizens have voted 
appropriate $5,000 for works. 
posed, with supply from springs. 

BLOOMFIELD, J.—The contract with the Orange 
Water Co. expires Jan. 1, 1894, and efforts are being 
made secure municipal works. 

CANNONSBURG, PA.—A 5.000-barrel cistern on the 
hill north the town, with suppy pump from 
the creek, is proposed for fire protection. 

JUNIATA, PA.—A committee has been appointed 
the council consider the question. private 
pany being organized. 

LIGONIER, PA.—Steps are being taken secure 
plans for works, recently noted voted. 

NORRISTOWN, PA.—Work will be cc mmenced within 
a few days, according to reports, upon a 3,500,000 
gallon reservoir. will from six 
now being sunk. 

MD.—Wm. Lewin, Clk., writes 
that steps have yet been taken secure works. 
Press reports state that not thit the 
legislature will petitioned for authority issue 
$25,000 bonds for works and sewers and that the 
citizens propose employ engineer submit plans 
for these 

WINOHESTER, VA.—An election will held Jan. 
ditional supply. 

C.—An artesian supply bas been secured. 
and reported that works will put once. 

MACON, GA.—The mayor states that the ability 
the city buy build works the only question 
now before the citizens. 

SUMMERVILLE, GA.—We are informed that the 
village has had its charter amended that bonds 
may issued, but that will probably year 
before definite steps are taken for works. 

KEY WEST, FLA.—The board has decided em- 
Ploy an engineer to prepare plans for the proposed 
works. Several propositions have been dur- 
ing the past year. 


QUINCY, citizens have voted issue 
$20,000 bonds for works. 

SCRANTON, MISS.—An artesian supply 
secured and works will put in, according re- 
ports. 

KY.—The Water, 
Light & Power Co. contemplates putting in works in 
connection with its electric light plant, and will want 
pipe, pumps, population, 

pointed to secure an engineer to make plans. 8S. Reed, 
Tn. Clk. 

BOND HILL, O.—The council is considering the 
question building works 


COLUMBUS, 0.—Bids are asked until) Jan. 3 for two 
12,000,000-gallon duplex, compound condensing crack 
and fiywheel, horizontal engines; a's» for eig! st e 


boilers. F. M. Senter, Clk., Bad. Pub. Wks 

SPRINGFIELD, 0O.-It Is proposed to issue $100,000 
bonds for improvements. 

Henry Narre writes that Geo. Hornung, 
nati, has been engaged prepare plans for 
works. The works will have duplicate pumping ma 
chinery, each pump of 1,000,000 gallons capacity, 10 
miles of vipe. a water tower and about SO fire he 
drants. The election vote the construction will 
not take place until the latter part of February. 

IND.—The Indianapolis Water 
has offered to inv main in Michigin and 
to put in 13 fire hydrants. 

MARSHALL, MICH.—An election will be held Jan. 
15 to vote on an issue of bonds for $50,000 for works 
The present works may be purchased. 

CHICAGO HBIGHTS, ILi..—It is reported that ne- 
gotiations are being made for works 

EMDEN, the village are reported 
as proposing to sink a well, purchase a windmill end 
elevated tank and lay pipes in | 

PANA, ILL.—Plans are about 
ready and it is expected that the construction will be 
commenced soon possible. 

CENTRALIA, WIS.—The citizens have 
issue bonds put works. 

26,000 ft. main will 
probably be laid and a meter put on every tap 

GRISWOLD, IA.—D. Scott, Cy. writes 
that plans will submitted Jan. bids will then 
asked for constructing works, which 
stand-pipe; population, 1,100. 

INDIANOLA, IA.—The question works being 
agitated, according to reports. 

OTO, proposed works, recently noted, are 
said for fire protection. 

PARKERSBURG ITA.—M. F. Edwards. Cy. Recorder 
informs us that bids will probably be received in 
about 20 days for works to cost about $6,000, includ 
ing tank, pump, and 4-in. mains; population, 

DULUTH, MINN.—Bids are asked until Jan. for 
$800,000 water and light bonds. 

MORTON, MINN.—It reported that 
to issue bonds for $10,000 for works will soon phe 
voted upon and that if the vote is favorable the con 
struction of works will soon be commenced. 


SARATOGA, proposed construct 
works, according 


BOLIVAR, MO.—Bids are asked until Feb. 1 for the 
coustruction of works, as stated in our advertising 
columns. Skinker, Cy. Clk. 


LAMAR, MO.—The city has contracted with the 
water company for 65 hydrants for one year, at $1,500, 
said. 


POPLAR BLUFF, MO.—The citizens have voted to 
issue bonds for $20,000 for the consiruction of works. 


BROWNSVILLE, TEX.—We are informed that a 
private company will probably put works next year, 
the supply to be pumped from the Rio Grande River 
to reservoir; estimated cost, $40,000; population, 8,600; 
Wm. Rounds. 

HOUSTON, TEX.—The council has accepted 
port the board public works recommending the 
appointment of an engineer to report upon the feasi- 
bility and estimated cost municipal works, 

DENVER, COLO.—Rumors of a possible consolida- 
tion the American and Citizens’ water companies 
have caused renewed agitation in favor of works to be 
owned the city. 

BVERETT, WASH.—The council has voted sub- 
mit the citizens proposition issue bonds for the 
purchase the works. 

HOQUIAM, WASH.—O. Burrows, Cy. 
writes that bids are being asked for $24,000 
bonds, and also for the construction works, the 
bidder to accept bonds in payment. Proposed work 
includes a 1,500,000-gallon pumping engine, reservoir, 


and miles and 4-in. pipe. 

NEW WHATCOM, WASH.—Over 400 men were 
work last week extending the mains to Keeslingsville. 
The city has $23,000 water funds hand pres- 
$75,000 bonds for improvements remain 
sold. 

SPOKANE, WASH.—Press reports state that the 
temporary injunction against the awarding of s+«ction 
been made permanent and that proposed 
the work by day labor. 

TACOMA, WASH.—The superintendent has been 
rected filter the supply taken from Clover Creek. 

TILLAMOOK, ORE.—The citizens are discussing 
issue bonds for putting works. 

OAKLAND, CAL.—The Oakland Water has 
Rose, Jr., Sell and Stevens; capital 
stock, $3,000,000; principal office, San Francisco. 

WINDSOR, ONT.—C. Reid, Secy. writes 
that the commissioners have been restrained 
injunction from proceeding with the proposed work, 
the bids have been returned unopened and the matter 
closed for the present. 
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ARTESIAN WELLS. 
GRAND VIEW, DAK.—Bids are asked until Dec. 


for sinking and casing four 6-in. artesian wells. 
Stultz, Co. Aud. 

IRRIGATION, 


expected that the construction large 
tion ditch in the Okanogan Valley will be commenced 
this next year. The valley is about 100 miles long 
and it is thought that a canal carrying 2,ovu ins of 
water would cost $500,000, 


VALM SPRINGS, OAL.—Henry L. Kyan has beeu 
making surveys for ditch about two 
miles long, upon the government Indian reservation 
at this place. 

MATAMOROS, MEX.—A press report from this city 
states that surveys have been commenced for an irri- 
vation ditch from Camargo, down the river 100 miles, 
and that the emterprise will be pushed as rapidly as 
possi ble. We have also received the following letter, 
which probably refers to the same project: Operations 
have bean begun by Srs. Nunez, Vivanco and other 
Rio Grande River miles above Laredo, Tex., and 
the San River, and irrigaTe the cotton lands 
living on the south side of the Rio Grande River be- 
tween Guerro and Reinosa, Mexico. About 50 miles of 
ditch 14 meters wide is contemplated and surveys have 
been commenced. The chief engineer is Scougal for 
the Mexican government. It is expected that the work 
will cost $1,000,000, 

‘omaha, Neb.; $1,250,000; Isaac Coe, Levi Carter, John 
trant, Nathan Shelton, Frank Murphy, J. E. Mark 1, 
Alvin Saunders..—-Elk Fork & Dry Creek Land & Ir- 
earried on in the Sun River Valley, with an office at 
Augusta. 


SEWERS. 


BOSTON, MASS.—Dhe council bas 
for sewers and streets. 
pended sum of $150,000 raised by 
the same purpose, 

HUDSON, MASS. 
ix reported probable 
discuss the subject. 

TAUNTON, reported that the en- 
gineer will prepare plans for sewers in Ward 1. 

WALTHAM, MASS.—The sewer board has recom- 
mended that sewers be laid in Howard Ave, and Gor 
man’s Court. 

WATERBURY, CONN.—The city engineer bas been 
report plans for the disposal the 
city’s sewage other than into the 
Naugatuck River. About a year ago the committee 
recommended that the necessary legislation be obtained 
for building a trunk sewer from this city to Long [sl@nd 
Sound. 

LONG ISLAND contract for 
sewer in Harris Ave, has been awarded to J. C. Shee- 
han, of New York, at $92,764. The only other bid was 
that of Geo. H. Smith, Steinway, at $125,807, 

WHITESTONE, village clerk has been di- 
rected advertise for bids for several branch sewers 

JERSEY CITy, N. J.—The board of finance has au- 
thorized the construction main sewer drain the 
Morris Canal and empty into Newark Bay; estimated 
cost, $90,000 

prepared plans which will be considered by the council 
at the January meeting; tetal length, 27.280 ft.; esti- 
mated cost, $28,674. 

ALTOONA, lowest bid for the second dis 

MACON, GA.—C. W. Hendrick, Cy. Engr., informs us 
that the city hopes to begin work on the p oposed 
system, noted last week, about the first of the year. 

forms us the city is negotiating with engineers for 
plans for a system, 

CINCINNATI, O.—The contract 
sewer has been awarded 
estimate, $153,075. 

dressed the members of the Merchauts and Manufact 
ures Club concerning system for the city. 

SANDUSKY, engineer has estimated that 
a proposed sewer in Madison St. would cost $10,495. 

MILWAUKEE, WIS.—Bids will asked for and 
10-ft, sewers at Bay View, according to reports. 

AURORA, reported that the for 
sewer Hazel Ave. and Sims St. may 
and the work readvertised. The total bids were pub- 
lished in our issue of Dec. 14 

BOONE, have been prepared for about 
18-in. sewers, and bids will soon asked 
for constructing a part of the system. 

CITY, Johnson, Engr., informs 
us that the difficulties that prevented the awarding of 
contracts for pase sewer work last fall have been 
and that it.is hoped that the contracts will 
soon be awarded, in accordance with the eall for bids 
published in our advertising columns. 

GREELEY, COLO,.—The sewage is to be utilized upon 
210 acres of land below the city, according to reports. 


STREETS. 


BOSTON, MASS.—The aldermen have ordered the 
city treasurer to sell $250,000 of 20-year bonds for 
work in Commonwealth Ave, 

MASS.—A special town meeting 
called to consider an appropriation of $10,000 for re- 
pairing highways and laying out new streets, accord- 
ing to reports. 

NORTHAMPTON, MASS.—The 
streets has recommended that bonds issued for 
$100,000 for macadamizing streets. 

SPRINGFIELD, MASS.—The council considering 
appropriation $20,000 for improving streets. 

NEW YORK, Y.—The park commissioners have 
vertised for bids for constructing that section of the 
Harlem River speedway from 150th St. to High Bridge, 


appr. p-iat 
There is an wnex 
a previous loan for 


A system is being agitated, and tt 
that a meeting will be held to 


for the Badgely Run 
sarton, at $113,303: 


the bids opened Jan. 18. The estimated cost 
$1,000,000, and the section finished 375 
working days. ‘The plans call for a single sidewalk on 
the land side, 

TONAWANDA, Y.—It reported that considera- 
ble paving will done next 


CINCINNATI, board administration will 
receive bids until Jan. 12 for paving three streets with 
Flynn has been awarded the contract 
for paving Glen Parker Ave. with brick, $6,867; 
estimate, appropriation $25,000 pro- 
posed for macadamizing streets in the suburbs.——The 
board of administration has authorized the sale of 
1894, 

BELDING, MICH.—An election was held Dee. 26 to 
vote issue bonds for for public 
provements. 

report the street committee rec- 
ommending that six miles of streets be graded and 
has been approved the council.——The 
as adopted a resolution looking to an issue of $30,000 
in bonds for additional street work. 


ELECTRIC LIGHT POWER 


PHILADELPHIA, PA.—Bids for lighting the city 
ranged from 88 to 55 cts. per night for each 2.000- 


°. p. are light, the prices depending im part upon the 
district to be lighted. 

RIPLEY, TENN.—A contract for street lighting has 
been awarded to W. F. Carloss and others, at $1,500 
year, company being organized and 

award a contract for lighting the city with 2,000-c, p. 
are lights, the city to have the right to purchase the 
plant after one year. 

ST. BERNARD (P. LUDLOW GROVE), 
Hornung, Cincinnati, has been engaged to prepare 
plans for proposed water-works and an electric light 
plant for are and 1,000 incandescent lights. 


INDIANAPOLIS, IND.—The county commissioners 
will receive bids notil Jan. 15 for an electric light plant 
for the court house and jail: estimated enst, $1000) 
to S12.000. 

MOLINE, reported that the city will spend 
S300,000 on its plant. 

HAMPTON, LA.—The council is considering the ad- 
visabilitv of enlarging the electric light plant in order 
to provide more commercial lights. 

NEW ULM. MINN.—The Light Co. 
ported the purchase are light 
plant. 

GEORGETOWN, TEX.—We are informed that con 
tract will awarded the first_of the year for elec 
trie light cost about $15,000. 

PORT ANGELES, WASH.—The contract for ¢ nu 
structing electrie plant to generate about 500 HP. has 
been awarded to W. C. Williams, at 837.000) secording 
fo reports. 


NEW General Mfg. 
St. Pani. $10,000,000; Kent, St. 
Backus, St Pau! -Milwaukee Arc Light Mil- 
waukee, Wis.: 8100,000; Gottlob Wenmger, Henry <A. 


Adler, B 
Stromsburg. Neb.: 


Conrad.——Stephenson Electre L’git Co. 
J. A. Frawley. G. 8. Osborne, Dr. W. A. 
Madera Electric Co., Madera, Cal.; $100,000: 'W. 
Krogh, (. A. Krogh, G. G. Bueck'and, H. K 
Sel Lazler. Wallace Eleetrie Co... Chierigo.. HL: 
$2.000; W. J. Candlish, Killian V. R. Lansing, Jessie 
F. Pebbles. 


CONTRACT PRICES. 


R. L-—The following lowes’ 
bids were received Dec, 2 for cireular’ brick 
sewers: Section 10. 102-in., 2.322 lin. ft., average cui 
ft.. Frederick Shaw, Providence, $58,249, time 
11) days; Sec. 11. 102-in.. 2.248 lin. ft.. average 
1300 days; and See, 12, 102-in., 2,322 lin. ft.. average 
cut 22 ft.. S60,.587, time 160 days: See, 3. 74-in.. 
1.458 lin. ft.. average eut 22 ft.. J. J. Newman, Provi 
dence, $30,252, time 90 days: Sec. 14, 74-in.. 1,665 lin. 
ft.. average cut 20 ft., F. E. Shaw, $46,487. time 8% 
The prices of the lowest bids were as follows: 


-Sec!t ions .—— 

Work. 14 iW. 
Trench excayv., per lin. ft. $15.00 $17.50 817.74 $19.00 $19.00 
Excav. not trench, per 


cv. yd. . 100 4.70 1.70 2.0% 3.00 
Brick mas., Am. cem., per 

6.60 4.75 48.70 4.75 6.00 
Brick mas., Port. cem.. 

7.00 4.75 4.75 4.75 7.00 
Concrete, Am. cem., per 

Dim. stone masonry, per 

Piles, per lin. ft........... 0.90 0.1% O.15 ©0605 060.20 

25.00 35.09 35.00 35.0% 25.09 
li and 12-in. bevel connec- 

GE 0.50 0.2% 0.20 0.50 0.50 
Sand bey. con’ct's, at 0.50 06.92 0.62 0.20 0.50 
Grav. backfill’g.pren vd. 3 06 75 62.70 «1.25 3.0 

The other bidders were follows: Metropolitan 
Const. Co.. Boston: Geo. 8S. Good & Co.. Rock 
Haven, A. Snow, Providence; Everson 


Liddle, Providence: Moulton Law- 


renee, Mass.: Mansfield & Olmsted, Alliston, Mass.: 
Timothy F. Lyons Providence: National Const. C>., 
Andrew Byrne, Somerville, Mass: The 


contract for each section was awarded to the lowest 
bidder, thongh those for sections 11, 12 and 13 were 
transferred to Everson & Liddle, 


Richmond, Ind.—The following bids have been re- 
for two pipe sewers, the price being 
given per lir. ft. and including branches, manholes. 
Fries, Barr Greenfield, $1.57 and $1.77: 
F. W. Rehbling, Richmond, $1.22 and $1.73: Tim Cronin, 
Richmond, 98 ets. and $1.20: John O’Neal, Riehmond. 
$1.09 and $1.58: Irwin, Greenville, and 
81.55. 

SEWER PIPE.—Brockton. Mass.—The following bids 
for the manufacture and delivery of 12.000 fr. 5-in. 
sewer pipe, ft. 11,500 ft. ft. 


10-in. and 1,000 ft. 12-in. vitrified, 

pipe were received by F. Herbert 
Dec. 18, the bids being a_ discount on the eastern 
pice list of Jan. 20, 1887: Otis & Grosline, New 
ork, 60%; Lewis, Boston, 68%; Nash 
Boston, Terra Cotta Co., 
C., Stoneware Co., Boston, 
ard pe deep socket 60%, doubie strength 
Wales Lines Co., Meriden, Conn., 
inspector; Waldo Bros., Boston, 

ENGINE.—Boston, Mass.—The 
bids for vertical, beam and flywheel 
ceived by the Boston water board on Dec. 23: Groshon 
High Duty New York, 
Iron Foundry, Providence, $44,444: The L P. Morris 
Co., Philadelphia, $54,750; William Sellers & Co., Phila 
delphia, $75,000, 

PIPE.—Cincinnati, O.—The park commissioners hav 
awarded contract for 1,992 ft. and 
ft. 4-in. pipe to. the Radford Pipe & Foundry ©o., Rad 
ford, $19.95 per ton 2,000 

Me.—The water Was received 
to furnish 6,000 ft. 20-in. pipe, at $24.60 per ton of 
2.240 Ibs. f. 0. b. in this city, accord’ng to press reports 

GAS LIGHTING.—New York.—Bids have been opened 
for furnishing gas for lighting public buildings during 
1804. The law forbids a charge of over $1.25 for 1,000 
cu. ft. gas and all bids received were that price, 
the bids being for 20, and 30-c. lights. The 
cost will about $54,000. 

following 
contracts were awarded the drainage board Dec. 
23: Gahan Byrne, sections and and 
per cu. yd., respectively; Christie Lowe, 
K, at 25 ets.; Heidenreich Co., L and M, at 19.7 and 
pn ya The bids for this work were published last 
week. 


MISCELLANEOUS CONTRACTS AND SUPPLIES 


PARK BONDS.—Muskegon, Mich.—The city has sold 
30-year bonds for park purposes. 

TOWPK.—Oolumbus, 0.—Bids are asked 
Jan. 2 for a waiter tower not less than 65 fi. bich 
M. Senter, Clik., Bd. Pub. Wks. 

STEAM 
iendent of streets has recommended the purchase of 
steam roller, estimated cost abour 

STREET CLEANING..—Nashville, Tenn.—Bids are 
asked until Jan. for street cleaning and scavenger 
service in districts 1, 2, 3, 4 and 5, for one year. J. A 
Jowett, Cy. Engr. 

BULKHEADS.—Philadelphia, trustees 
the Girard Estate are considering expenditure 
for the construction bulkheads the Dela 
ware River, according reports. 


that the Pawtuxet Valley manufacturers are having 
surveys made about three-quarters mile above 
the Barden reservoir, in Foster, for the build ng of a 
The scheme calls for the building 
dam about 1,000 ft. in length, and it is estimated that 
the reservoir will have capacity about 
000 gallons. 


DITCH.—Wabash, Ind.—The Indianapolis 
states that all preliminaries for the construction 
the big ditch on the Kosciusko county line have been 
urranged, and the work will be commenced in spring. 
This ditch will the largest Northern Indiana. 
It will be 20 miles long, 50 ft. wide, an average of 
ft. deep, and will drain 20,000 acres land. The 
cost $40,000, and 800 property owners are as- 
sessed for its construction. 


INDUSTRIAL NOTES. 

recently opened offices the ground floor the 
Monadnock Bloek, Chicago. This company reports a 
large and inereasing business in refrigerator and cod 
storage work. 1894, will have opera- 
tion 250 new Wickes refrigerato: cars, which it is 
proposed to lease to shippers, railways and transpor- 
tation companies. The new Wickes car was described 
in our issue of Nov. 16, 1893. 

THE HARVEY STEEL CAR REPAIR WORKS, 
Harvey, has the contract for repairing 200 
heater cars for the Central Car Trust. 
and 100 refrigerator cars belonging the Western 
Rolling Stock Equipment Co., for Fairbanks 
& Co., Chieago; also for doing repairs at Chicago for 
the Northern and the Chicago 
‘Terminal Ry. 

PULLMAN PALACE CAR CO., 
has an order for 55 cars for the Long Island R. R. 
They are fitted with Westinghouse brakes and the 
Miller platform and coupler, 


THE NEW YORK MASTIC WORKS 
awarded the contracts for Seyssel asphalt work in 
additions to the American Bank Note OCo.; boiler 
house, Fine Art Museum, New York; Soldiers’ 
Norotno, Conn., and the Havemeyer scneel, Green- 
wich, Conn. 

THE ICE MACHINE CO. has acquired 
the plant the [ron Works Aurora, 
and has contracts for ice and refrigerating machinery 

RAILS.—The Colorado Fuel Iron’ Co., Pueblo, 
has for 30,000 tons steel rails for 
the Union Pacific. 

THE WESTINGHOUSE MFG. CO., 
Pittsburg, Pa., has contract for six gen- 
erators and two 750-HP. generators for the 
phia Traction Co.’s power station. 


Dredging Lowell, 


Pres., George Lawrence; Gen. Man., 
John Hack; Dinwiddie. Chesapeake 
Ohio Transportation Oo., Hagerstown, Md.; $250,000; 


J. C. Lane, of Hagerstown; C. K. Lord and H. C. 
Black. Baltimore, Md. Stiles Bridge Construc- 
tion Kansas City. Kan.; $5,000: Stiles and 
Lathrop. Barnes Car Coupler Bast St. 
Dyce. 
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NEW THURSDAY, DECEMBER 28, 1893. 
LOSS THE WADDELL-ENTZ COMPANY, 
General Railway Contractors, CONTRACTING ELECTRICAL ENCINEERS. 


Isolated Specialty. and Power Plants Installed. 


MULTIPOLAR DYNAMOS and MOTORS, and Consulting Engineer, 


Steel Rails 203 Broadway, New York. Bridgeport, Conn. 1140 Monadnock Block. 


Park Fire Clay THE HALL SIGNAL 


Broadway, New York. 927 The Rookery, RESSURES, 


Vitrified Paving Fire 115 Ames Building, Equitable Bullding 


The Hall System Automatic Electric Signals operation and 
proce-s erection large number prominent roads. 
have recently acquired and are now prepared furnish 


THE BEZER LOCK AND BLOCK SYSTEM, FLUSH TANK 


THE BEZER AND BURLEY INTERLOCKING MACHINE, 
besides all the latest and best improvements MECHANICAL SICNALING. 


Reom 422 7th 
Pittaburg, Pa. 


Selected List Books For Sale 


135 & 187 W. Washington St., Chicago, Ll. 
Send for our grand vew 
eatalogue. Automatic siphons for 


Engineering News Pub- sewers, and 
lishin Co. and Treasurer. DODGSON, Chief United States and Canada. Patents 
6 Wiiliams, Waring, Field and others 
Baker. Masonry Construction .......$5.00 AUTO- SIGNAL 
Baker. Surveying SOLE MANUFACTURERS Signals Operated THE MOZIER 
Berg. Buildings and Structures Plans and Estimates Made for Interlocking and Block Signal Plants. THE MOZIER 
American Railroads cee «eee 7.50] Makers of McCARTNEY BRAKE-SETTING DEVICE, a simple and effective Safety Signal. 
Laying Pipe. .10 appliance for compelling obedience signals. THE MOZIER 
Block 2.00 414 ELLWANCER BARRY BUILDING, ROCHESTER, Block System. 
Bond. No. Specification, for Brick THE LATEST AND BEST. 
Johnson. Drainage Tables Diagram for Flow Ditches and The Mozier Safety Signal 
tive Engine Cross. Fieldbook, Edition, Rail- Engineering News Index, 1874-1890... 1.00 
Bond. No. Specification, for Frame road Location and Construction...... Fanning. Hydraulic and Water Supply 
Highway Bridge Dunham. Plat afd Profile Book, Foster. Wooden Trestle Bridges...... 5.00 
Buchanan. Tables Squares....... 2.00 ALL KINDS Godwin. Fieldbook 
Burke. Brick for Street Payements.. .50 Use Railroad Engineers 
Byrnes. Highway Construction 5.00 ELOCIPEDE Gould. Specifications for Dams and 
Building Superintendence .... 3.00 Katte. Specification No. 
Olark. Turnouts ..... 1.00 Grading and 
Cleeman. Engineer’s Practice 2.00 LICHTS Patent Puttyless Glazing Steel Katte. Specification No. Pile and 
Cooper. Highway Bridge Specifications .25 JOSEPHUS PLENTY Katte. Specification No. Cross 
Croes. Rivers Johnstown, Report.. 1.00 King. Handbook New York........ 2.00 
Crosby Bell. Rys......... 2.50 STATION NAMES, DOOR PLATES, Lovell. Practical Switchwork ........ 
Hodgman. Manual Hand Survey- BRIDCE AND CABIN NUMBERS, Baker. Manual 
T Bulldl N k 
SEE ADV. PAGE XXXIIL Wagner Palace Car RAILROAD Room 108, Broadway, New York. 
Grand Cent. Station, All Classes STRUCTURES Specialty. Ames Boston STATIONS 
STANDARD STEEL CASTING HEARTH STEEL 
P. HALL, H. ones JOHNSON, D. W. Driven CGanged Tube THE HYDRAULIC 
tems. Foundation 145 Broadway and 
Tests and Drainage. Liberty New York. 


and bids submitted for interlocking Grade Crossings, Drawbridges, Junctions, 


Yards, Terminals, Passing Stations, and Walker St., New York. 
SOLE OWNERS AND MANUFACTURERS OF TH 


SYKES BLOCK SIGNAL SYSTEM. PATENTS JOSEPH LEICESTER ATKINS, 


OFFICE AND WORKS, RAHWAY, HOPKINS ATKINS, 
Havemeyer Bldg. The Rookery. Ames Building. Equitable Building. antic ng, ashington, 


NTS ELECTRICAL EXPERT and SOLICITOR PATENTS, Procured for 


Bridges and 
Buildings. 
| 
| 


H. 8S. ADAWS, Civctl Pngineer 
640 EXCHANGE BUILDING, BOSTON, MASS. 
Street and Highway Lay out, end Maintenance Specialty. 


ALEXANDER, HILL ENRICHT, Engineers, 


CHAMBER COMMERCE BUILDING, SUITE 905, CHICAGO. 
Sewerage, Water Supply, Paving and Municipal Work; Plans and 
Construction Investigation Industrial Enterprises; Manufact- 
ures and Mines; Surveys and Landscape Engineering for City and Suburban Property. 


THOMAS APPLETON, 


Am. Soc. E., Am. Soc. E., Boston Soc. E., Western Soc. E., 
637 AND 638 RIALTO BUILDING. 


WARREN and 102 CHAMBERS NEW YORK. 
Designs and Estimates for Bridges and Roofs. Inspection Structural Iron and Steel. 
Railroad Engineering. Surveys. 


BABCOCK, 
Water-W orks and Sewerage. 


BROADWAY, NEW YORK. Room 85. 
Specialties: Hydraulics, Water-Works and Sewerage, Telford and Macadam Roads. 


EDW. BARRATH CO., Architects, Mechanical Engineers. 
“MONADNOCK BLOCK, ROOM CHICAGO, JLL. 
Drafting and Engineering Office. Packing Houses and Manufacturing Plants Specialty’ 
All Kinds Iron and Steel Structures and Special Machinery Blueprinting and 
Drafting 


HENRY BEACH, Civil Engineer. 


NO. WHITE MEMORIAL BUILDING, SYRACUSE, 
Box 376. 


BERKELEY, JR., Civil Engineer. 
1309 MONADNOCK BUILDING, CHICAGO, ILL.? 
Surveys, Plans, Estimates and Construction of Railways, Bridges, Structures, Etc. 


1416 CHESTNUT ST., PHILADELPHIA, PA. 


Plans, Specifications, Estimates and Reports furnished proposed existing Water- 
orks, Canals and Sewers. 


EOWAR TUCSON, ARIZ. 
Irrigation, Water Development and Storage. University Arizona. 


VIRGIL BOGUE, Engineer, 


BROADWAY, NEW YORK, RIALTO BUILDING, 


Reports Railways and Other Properties and New Projects. Surveys. Plans, Construc- 
tion, etc., Railways, Terminals, Water-Works, Irrigation, Drainage and Sewerage Systems. 


ADOLPHUS Late and Ch. Bridge Co. 
THOMAS CLARKE, Clarke, Reeves and Union Bridge Co. 
Design and build all structures steel and iron; also deep foundations. 


Union Bridge Co. 
Sooysmith Co. 


ADDRESS BROADWAY, NEW YORK. 


Associate Engineers with 


GARRETT. ANDREW BLAIR. 


BOOTH, GARRETT BLAIR. 


Department Physical Testing and Inspection. 
PHYSICAL LABORATORY AND OFFICE, 406 LOCUST PHILADELPHIA. 


BOUSCAREN, Consulting Engineer, 
MITCHELL BUILDING, CINCINNATI, 


surveys, Construction and Inspection of Railways, Long-Span Bridges and Roofs. Structural Works 
of Iron and Steel, Water-Works, Irrigation, Drainage and Sewerage Systems. 


FREDERICK 
Established 1836, 


Water-W orks, Electric Light, Railway and Power Plants; Steam Heating; and 
Design, Examinations, Tests and Reports. 
TURNER BUILDING, ST. LOUIS, 


COMSTOCK, 


Consulting and Constructing Electrical Engineer 
MONADNOCK BLOCK, CHICAGO, 


COLBY, 
Inspection Materials and Workmanship for Bridges and Buildings, 
GIRARD BUILDING, PHILADELPHIA, PA, 


LE. Consulting Engineer, 
JOHN Stock Exchange 167 DEARBORN ST., CHICAGO. 
Water Works, Street Railways and Sewerage. 


COOKE READ, Engineers and Contractors, 
402 SOCIETY FOR SAVINGS BLDG., CLEVELAND, 

Plans, estimates and specifications prepared for sewerage, railways and municipal work, 
Contracts taken and work superintended. 


THEODORE COOPER, Engineer, 
BROADWAY, NEW YORK. 
ges, Viaducts, Bufldings, Marine Piers, Foundations, 


CREHORE, Civil Engineer, CORTLANDT ST., NEW YORK CITY. 


Designs and Computations for Bridges, Roofs, Girders, Turn tables, Structural Iron Work, 
etc., etc. Inspection and Superintendence of Erection. 


JAS. CROES, Consulting Engineer, Am. Soc. Inst. E., 
MORRIS BUILDING, BROAD NEW YORK. 


Examinationsand Reports Made on Fone for Water Supply and Sewerage of Towns, Rapid Transit 
and River Improvements. Plans and Specifications Prepared and Work of Construction Superintended. 


LEE DACRON, and Inspecting Engineer 
ROOKERY, CHICAGO, ILL. 
Specialties: Inspection, Construction and Bridges, Buildings, Cars, 


BROADWAY, NEW YORK, 


SPECIALTIES: Power Plants end Factories. Plans, specifications and estimates prepared. 
Examinations made looking toward working and increasing capacity. 


THOMAS M. DROWN, Mase, Institute of Technology, BOSION, MASS. 


Advice with regard Water Supply and Sewage Disposal, particularly from sanitary 


DUNHAM, Engineer, Engineer Union County Road System, 
NO. PARK AVE, PLAINFIELD, 


Special attention given to the Paving and Improvement of Streets and Roads. Plans, Estimates and 
Svecifications for Engineering Works Furnished and Construction Superintended. 


DUNHAM PAINE, and Consulting Engmeers, 


NEW YORK. CITY HALL BLDG., CLEVELAND, 


NEWS DIRECTORY ENCINEERS. 


PITTSBURG TESTING LABORATORY, Ltd. 


Metallurgical Engineers and Chemists, 
116 WATER.ST., PITTSBURG, PA. 


Steam Boilers, Locomotives, Cars, etc. tion Shop Work and Erection Bridge 
Chemical Analyses and Physical Tests all kinds. 

Agents for Tinius Olsen Testing Machines; Slide 


PRUDENTIAL BLDG., BROAD BANK ST., NEWARK, 
UNION SQUARE (WEST), NEW YORK. 
Foundations, Roofs, Buildings, Bridges, Railways and Railway Structures, 


Inspectors Structural Iron and Steel. 


PITTSBURG, PA. 


BERNHARD FEIND, Civil and Hydraulic Enginner, 


619 THE ROOKERY, CHICAGO, ILL. 
Water-Works, Water Power, Hydraulic Plants, Sewerage, River and Harbor Works. 


118 LACLEDE BUILDING, ST. LOUIS, MO. 
SPECIALTIES : Hydraulic and Sanitary Work, Reports, Plans, Specifications and Superintendence. 


FRANK FULLER, Civil and Hydraulic Engineer, Am, E., 


ROOMS 35, 36, PEARL BOSTON, MASS. 
Special attention given Water Supply and 


WOLCOTT FOSTER, Civil Engineer, 
BROADWAY, NEW YORK. 


SAMUEL WILSON FRESCOLN, and Contractor, E., 
WORLD BUILDING, NEW YORK. See page xxviii. for advertisement. 


HENRY COLDMARK, Am. Soc. 


637 RIALTO BUILDING, CHICAGO. 
SPECIALTIES: Bridges, Roofs, Iron Buildings, Masonry Construction, Deep Borings. 


SAMUEL GRAY, Consulting Engineer for Municipal and Sanitary Work. 
MARKET ST., PROVIDENCE, 


Jo. GUILD. LINN 
OFFICE AND LABORATORY: 20, AND KEYSTONE BLOCK. 


GUILD WHITE, and Chemists, 
CHATTANOOGA, TENN. 


Jacos A. HARMAN, Mem. Western Soc. of Eng. WALLACE C, Evans, Mem, Illinois Soc. of Eng. & Surv 


HARMAN EVANS, and Civil Engineers, 


Designs for and Reports on Water-Works, Sewerage Systems, Paving, Bridges, Land Drainage ana 
Engineering Investments. Resilroad, Topographical and Town-site Survevs. 


ROBERT HARRIS, Consulting Civil 


Examinations, Reports, Made. New Method Dealing with etc. 
See April 28, 1892, pp. 420.). Conduits, etc., for Electric Railways (See 
“Street Railway News,” Oct. 24, 1891). 


ALLEN HAZEN, 
BOX 367, LAWRENCE, MASS, 
Sanitary Water Analysis. Purification Sewage and Water. 


RUDOLPH HERING, and Sanitary Engineer, 
M, Am, Soc, C. E., M, Inst. C, E., M. Can, Soc, C. E., 
277 PEARL STREET, NEAR FULTON, NEW YORK, 
Designs for Water Supply and Sewerage. Construction Superintended. 


HILDRETH CO., and Inspecting Engineers, 


2 WALL S8T., NEW YORK, N. Y.; 5833 THE ROOKERY, CHICAGO, ILL.; PHILADELPHIA and PITTSBURG, PA. 
Bridges, Structural Material, Railway Equipment, Pipe, Boilers, etc. 


Mem. Am. Soc. M. E. 
HILL, C.E., Consulting Engineer, 
ROOM 714, BROADWAY, NEW YORK CITY. 


MAIN ST., NORFOLK, VA. Henry 


Domestic Drainage, Sewerage and Municipal Engineering. Surveys, Plans and Estimates 
for Railroads, Superintended. 


Transportation Plants for industrial enterprises. and Reports for the 
improvement present facilities. Surveys, Estimates, Consultation. 


Assoc. Mem. Am. Inst. E, E. 


} 


HOWELL, Civil Engineer and Landscape Architect, 
NATIONAL UNION BUILDING, WASHINGTON, 


WM. HUTTON, Consulting Engineer, 
BROADWAY, NEW YORK CITY. 
Water-Works and Water-Powers. River and Harbor Works, Railways. 


WM. JACKSON, Engineer and Contractor, 


465 WILSON AVE., CLEVELAND, O., and POTTSVILLE, PA. 
Roofs, Bridges and Buildings. Designs and Estimates Made and Contracts Taken. 


JULIAN KEN DY, and Contracting Engineer, 
VANDERGRIFT BUILDING, PITTSBURG, PA. 


Blast Furnaces, Bessemer and Open-Hearth Steel Works, Steam and Hydraulic Machinery 
Gas Producers, etc. 


WATER-WORKS BUILDING, KANSAS CITY, MO. 
Advice with respect Water-Works, Water Supplies, Sewerage and Sewage Disposa! 


W. W. JAMISON. C. H, Fosse. 


JAMISON FOGG, Engineers, 


GREENSBURG, PA. 
Surveys, Plans and Estimates for Railways, Water-W orks, Oil and Gas Lines, Mines anc 
Coking Plants. Examinations made Coal and Timber Properties. 


Civil Engineer and Architect, 
KARL LEHMANN, BLOCK, CHICAGO. 
SPECIALTIES: Calculation and Designing of Buildings and Bridges, Stone Archet and Foundation s. 


HARRY LEWIS, Civil Engineer, 
TIMES BUILDING, PITTSBURG, PA. 


LOCKE, Engineers, STATE ST., BOSTON. 


roads, Tunnels and Sani work. Plans and Su ntendence of Construction. Examinations of Rail road 
Property, work ‘undertaken to the merits and demerits of new enterprises, their 
feasibility and gources of revenue. < 


er, 


ENCINEERING NEWS DIRECTORY ENCINEERS. 


ALBERT LUCIUS, Mechanical PATENT CAUSES. MOFFAT BLOCK, DETROIT, MICH. 


kinds Engineering Structures, Specifications, Estimates, Superinteudence, Bridge ANK SNYDER and Sanitary Engineer. 


Designs and Estimates for Water-Works, Sewerage and Sewage Disposal. Construction 
MacLEOD, Consulting Engineer, 


THe STANWIX ENGINEERING 

Sanitary and Hydraulic Engineering 
Designs, Specifications, Estimates and Reports for Water. Works and Sewerage. Coustruction Superin 
igns and Drawings Furaished Short Notice for all kinds and Steel Structural tended. Correspondence Solicited. 


Works. Detail Drawings and Tracings Promptly and Neatly Executed. JAMES TAYLOR CO., Engineers, 
MASON, MAIN ROOMS and EVANS BLOCK, RIVERSIDE, CAL. 
Speciality : Hydraulics, Expert Examinations, Plans, Estimates and Reports for [rrigation, Sewerage 
end upon pro es of water supply. and Water Supply. Ail Classes of Surveying. Telephone No. 6s. 

760 MONADNOCK BUILDING, CHICAGO. and Sanitary Engineer, 


HAN, Engineer, 


Designing and Building Railway Bridges, Viaducts and Trestles, and all Metallic DUBUQUK, IA. 
Structures general. Plans and Furnished Sewerage, Water-W orks, Bridges, 
Jos. OSGOOD, Consulting Engineer, Am. Soc. E., WADDELL, Bridge Engineer, 


KEITH and PERRY BULLDING, KANSAS CITY, MO. 
BRANCH OFFICE, ROOM THE ROOKERY, CHICAGO, ILL. 
Superstructure, Substructure, Horings, Designs, and Superin 
tendence. Expert Examination Old Structures. 


Econo! Location of Railways. Plans, Specifications and Estimates on Munici Works. Bridges : 
Designed Superintended. Correspondence Solicited. WARING, CHAPMAN FAR UHAR, Engineers, 
and 874 BROADWAY, NEW YORK. 
THEODORE PASCHKE, KELLEY, Am. Soc. Nat’l Geog. Soc. Furnish Plans for and Supervise the Construction Sewerage, Urainage, Plumbing, etc. 


Topographical Work and the Laying Out of Towns. GEO. E. WAKING, Ju., Consulting Engineer. 
PASCHKE KELLEY, Engineers, 


BROADWAY, NEW YORK. 
Makes Railroads and Other Investment Properties. Examinations 
Made Any Part the Country. 


ROOM WORLD BUILDING, NEW YORK CITY. GEO. WARING, Consulting Engineer, Inst., 
full de. Pl d ificati f Rail ds, Water-Works, Wat , wee w » 
ang thelr Superintensence. Topographical Rellef Models made. Examinations ‘and NEWPORT, R. I., and 874 BROADWAY, NEW YORK, 
German French. — Sanitary and Agricultural Drainage, the Laying Out of Towns. 
PATTERSON, Civil Engineer. WHINERY, Engineer, Mem. Am. Soc. 
ROOM BOROUGH HALL, NORRISTOWN, PA. ROOM 61, BLYMYER BUILDING, CINCINNATI, 

Surveys for Railroads, Water- Works, uridges, Sewerage. Plans and Kstimates Furnished and Con 

struction Examination and Reports Railroad, Mining and Other Properties. and Care Street Pavements. and Reports Railroad Con- 
and Properties. 

HIRAM PHILLIPS, Consulting Fngineer, 810 OLIVE ST., LOUIS, MO. 

Expert Tests and Reports of All Kinds of Materials Used for Structural Work, Examinations, Plans WM. HENRY WHITE, yint ctanee naw GORK 
Svecifications and Estimates. Water and Gas Works a Spectalty. { ‘ ’ 
JOSEPH PLATT, Consulting Enyineer, 


Wu. Giype C. E., M. Am. Soc. C. E. Gro. 8. Davisos, C. M. Am Soe. C. E. 


WILKINS DAVISON, 


Kxaminations and Reports. Engineering and Manufacturing. WESTINGHOUSE BLDG., PITTSBURG, PA. 
ae a Surveys, Plans and Estimates made for Ratiroads, Water-Works, Bridges and Sewerage Spectal 
ALEXANDER POTTER, Civil and Sanitary Engineer, Foundations, Buildings. and Railroad [racks for Blast Furnaces and 
Surveys, plans, specifications and estimates for water supply and WILKINS MAR TINEZ, and Mining Engineers, 


paving and street work. Construction superintended. Correspondence invited. 


ROOMS and 19, NATIONAL BANK BLDG., PA. 

RAYMOND, Consulting Civil Engineer, TROY, NEW YORK. 
Railroad Location, Structures, Surveys, Examinations and Repor's. 

REMINGTON CO., Contractors, WILSON BROS, CO., Engineers and Architects, 


TITLE AND TRUST BUILDING, CHICAGO, DREXEL BUILDING, PHILADELPHIA, PA. 


Surveys and Superinteadence of Constiuction for Railways, Water Works, Furnaces, Coal and Coke 
Works, Bridges, Buildings, Municipal Work, etc. 


Railroads, Water-Works, Sewerage, Kxcavating, Grading and works, Systems, Harbor all Classes 
Improvements every description. Correspondence solicited. Work attended to. Examinations Made Railway, Mining and Uther Properties. 
Estimates, Inspection and Reports. wis E & WATSO N Cinil and Sanitary Engineers, 
PASSAIC NATIONAL BANK BUILDING, PASSAIC, N. J. RUTHERFORD, N, J. 
and CEO. EVANS, Civil and Hydraulic Engineers, Railways, Macadam roads, Sewerage, 
Water Supply, Sewerage, Drainage and all classes Municipal Work. WOLTMANN. Kerra, Am. Soc, 
WOLTMANN, KEITH 
A. Frep’x K. Wine, 


Engineers and Contractors for Water-Works, etc., 
WALL NEW YORK. 


RICKER WING, and Landscape Engineers, 
OFFICE 112 WHITE BUILDING, BUFFALO, 
Railroad Surveys Landscape Engineering, Buliding Plans. Specifications and Superintendence. 


Chief Engineer of Ropes Pass Improvement. (Late U. 8. Assistant Engineer in charge of Galveston 
Harbor Improvement). Twenty years’ experience on the Lakes ana Gulf Coast in connection with the 
improvement of Rivers and Harbors. Ley Hydrographic Surveying, Pians, Estimates and 
Specifications tor Harber Improvements, and Other Marine Works. 


RONDINELLA, Electrical and Civil 
CHESTNUT ST., PHILADELPHIA, PA. 


BOOK BUYERS. 
Steam and Surveys, Maps, Machiuery, Tests and Reports, 
ANDREW ROSEWATER, Municipal Public Works. Sewerage Specialty 
BEE BLDG., OMAHA, NEB. 
8. M. ROWE, Mem. Am. Soc. C. E R. D. ROWE, Mem. Am. Soc. C. E. 


ROWE ROWE Superintending and Consulting Engineers receive many letters, otherwise well-written, the signatures which cannot 
9 


Puna, Estimates, Superintendence and In stion of y be read with any degree of certainty 
Briage ana General Engineering Work. 


sending sure write name and address /egibly, 


not send books approval. 
OSCAR SANNE, Consulting Bridge 


TITLE AND TRUST BUILDING, CHICAGO, ILL. 


Designs for Water- Works and Sewerage Systems. Correspondence Solicited. 
EDWARD SHAW, Bridge and Consulting Engineer, 


2PEARL BOSTON, MASS. 
and Other Structural Work, Designs and and Supervision than our profit. 


the money for small bills with the order send after receipt books. 
the same time are saved the trouble and expense keeping and 
collecting many small accounts, the postage alone which often amounts 


Civil Engineers Always state your letter the amount remittance and the manner 
Bridges, Protects. Surveys. Pians. Construction which made, 


Years’ Experience. ROOM 638 RIALTO BLDG., CHICAGO, ILL. ENGINEERING News 
wie 


EXCHANGE BUILDING, NEW YORK: 
Manufacturing Plants with Special Reference the Best Distribution Power 


and Economic Handling Bulky Materials, Tribune Building, New York 


q 
Bite, 
| 
4 
| 3 
7 


NEWS. 


ANNOUNCEMENT. 
The Link-Belt Machinery Co., 


ENGINEERS—FOUNDERS—MACHINISTS, 
CHICAGO, 


Beg announce that, having secured Exclusive License Manufacture and Sell 


THE CALDWELL STANDARD WATER-TUBE SAFETY 


They will pleased submit estimates for the.erection steam plants any 
desired power. Guaranteed their customers 


Superior excellence work- 
and material. 
Absolute exemption from dis- 


steam. 
provision for un- 
equal expansion. 
Constant circulation unim- 
peded short bends. 
direct aciion of fire. 
Minimum cost mainte- 


~] 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Machinery Works 


PHILADELPHIA CORLISS ENGINES. 
AIR PUMPS CONDENSERS. 
BAND AND FLY WHEELS. STEEL-PLATE CHIMNEYS, 
BLOWING ENGINES, 


BUILT 


PHILADELPHIA ENGINEERING WORKS, LIMITED, 


MIFFLIN STREET, EAST FRONT, 
PHILADELPHIA, PA. 


THE “MOORE WHITE” 


MANUFACTURED 


The MOORE WHITE CO., 15th Philadelphia, 


MANUPACTUR! 


205 QUARRY ST, PHILADELPHIA, 


BUILDINGS AND STRUCTURES 
AMERICAN RAILROADS. 
WALTER BERG. 


Most Valuable Reference Book for Railway Managers, 
Superintendents, Master Mechanics, Engineers, 


Architects and Students. 
4to, Cloth. Pages. 


THE STIRLING SAFETY 


Awarded Diploma and Medal the World’s Fair for 


Safety, Economy, Efficiency. 


Not ounce cast metal used 
its construction; four manholes 
give access every part. 


GENERAL OFFICES: 


THE STIRLING CO., 


606 Pullman Bldg., Chicago, 


Branches the principal cities. 


YOU CAN OBTAIN PROMPTLY the latest 
work any subject which you 
addressing NEWS PUB- 


LISHING Tribune York City. 


ENGINEERING NEWS. 


SPECIAL NOTICE. 


The highest award the Judges the 
World’s Columbian Exposition, Chicago, 
was given The Ingersoll-Sergeant Drill 
Company for the foliowing exhibits: 
Ingersoll-Sergeant Piston Inlet Cold Air 

Straight Line Pattern. 
Ingersoll-Sergeant Corliss Cross-Compound Air Com 
pressor with Independent Condenser. 
Ingersoll-Sergeant Stone Channeling Machine. 
Ingersoll-Sergeant Bar Channeler. 
Ingersoll Standard Gadder. 
Sergeant Universal Joint Quarry Bar. 
Sergeant 
Ingersoll-Sergeant Rock 
Sergeant Tappet Drill. 
Sergeant Baby Drill. 


Ingersol!-Sergeant Coal Mining Machine. a 
Sergeant Adjustable Tunnel Column. ‘ 


Singie Serew Shaft Bar. 
Sergeant Arm Clamp. 

Sergeant Air Head. 
Electric Blasting Battery. 


Making Awards all. 


BRANCH OFFICES: 


Queen Victoria LONDON, Water St., CLEVELAND, First PORTLAND, ORE. 

100-104 Washington St., CHICAGO, ILL, South 20th St., BIRMINGHAM, ALA. 245 Front Ave. SPOKANE, WASH. 

Cor. Hallowell and St, James St., MONTREAL, CAN. St., DENVER, COLO. 21-23 St., SAN CAL. 
201-203 Congress St., BOSTON, MASS, 259 Main SALT UTAH. 219-221 Main St., ANACONDA, MONT. 


610 Fourth ST. LOUIS, MO. 300-302 Main St., BUTTE, MONT. 


STRAICHT LINE, 
COMPOUND 


DUPLEX CORLISS 


The only Compressor with water 
iackets through the heads and all 
around the cylinder. 


The only Compressor with auto- 
matic unloading device. 


The only concentrated inlet cold 
air through the piston. 


The only inlet valve without springs 


give the highest 
economy the production 
For All Pressures. ‘Ale Power. 


THE INCERSOLL-SERCEANT DRILL Havemeyer Building, CORTLANDT STREET, NEW YORK. 


WILKES BARRE COAL CO., Plymouth, MINE, Bessemer, Mich. ST. BERNARD 

& wih GEKMANtA IRON MINING CO., Hurley, Wis. STURGIS COALS CORE 
RAILROAD, West Pa. ASHLAND MINING Mich. Messrs. BOOTH FLYNN. Pittsburg, Pa. 
PHILADELPHIA READING 13th and HIGHLAND MINING Lead, Dak. THE DRAKE CO., Pa. 

NEW JERSEY, Communipaw, MOUNT PLEASANT MINING Port Oram, Ambler, Fa. 

IKON MINING CO., Ironwood, Mich. Mich, 


“RACKAROCK. and Air Compressing 


THE ONLY SAFE HIGH EXPLOSIVE. 


Contains Glycerine Gun Cotton. Cheapest, Best and Strongest. 
Composed two ingredients shipped and kept separate until required for use the work. 
240,000 LBS. USED FLOOD ROCK, HELL GATE, and Blasted, 


ACCIDENTS ITS USE TUNNEL. RAND DRILL COMPANY. 


Noxious Gases, Headache, Nausea. Fuzes, Caps and 


MACHINERY 


TUNNELS, QUARRIES, RAILROADS, 


And wherever Ore Rock are Drilled 


Electric Batteries. PARK PLACE, NEW YORK. 
Everything That Bears Our Brand the Very Best Quality. STEARNS BROS., DEADSTROKE 
Aetna” Explosives and 
Blasting ances Rock Boring, Well Driving, 
Are Used Everywhere with the Highest Satisfaction. Tunneling, Mining and Bridge Souudings, 
e-Pr 
AIR COMPRESSORS. PROOF 
IRON AND STEEL WORKS, 


EVANS FRICTION CONES 


— - for regulating the 
speed of machines 
automatically or by 


driving ali sinds of 


THE NORWALK IRON WORKS CO., So. Norwalk, Conn.| THE EVANS FRICTION CONE CO. 


WORK 


WITH THE SERGEANT COAL CUTTER 
7 


ENGINEERING NEWS. 


THOMAS PROSSER SON, STFEL TIRES Driving 


For Every Variety 


ESTABLISHED 1664. 


BOOKS FOR STATION AND TRAIN USE. 
FORWARDED, RECEIVED, MANIFEST 


ano ror 
ano 


BALDWIN LOCOMOTIVE 
ANNUAL CAPACITY, 


PHILADELPHIA, PA. 


LOCOMOTIVE ENGINES, 


Adapted every variety service, and built 
CROSS GECTION, Lever, Proriie, TRANSIT, erent engines of same class's perfectly interchanges, 


COMPOUND LOCOMOTIVES. 
PASSENGER AND GOODS 
Lecemotives, Narrow Loco 

Furnace 
All work thoroughly guaranteed. 


BLANKS AND BOOKS FOR RAILROADS, 


STATIONERY 


Cars, 


YOUR ORDERS OR CORRESPONDENCE SOLICITED. 


From 40,000 Pounds Weigh 
Open Hearth, Chester Bessemer Steel. 


True Pattern. Sound. Solid, 


Gearing all Crank Shafts, Knuckles 
for (ar Couplers. 


Cross-Heads, Rockers, Piston Heads, etc., for 


Locomotives. 
Steel Castings kvery 


CHESTER STEEL CASTINGS CO., 
Works Chester, Office, 407 Library Pa. 


OUR THREE WARRANTS. 


satisfy your Chief Engineer that have the most 
entific solution the fence offered. 


the cost shall not exceed that anything 
ything deserving the name 


guarantee perfect satisfaction the hus ins 
peace and good will along the line.” 


application any Rai 


tractor 0) 
Con tors’ 


neer Foreman mentioning 
pave will mail, free charge, 
Catalogue, containing dimensions 
wer and illustrations Light Locomotives 
treet Motors, etc., all sizes and gauges track 
This catalogue contains value 
all ted railroad 


and not pub 
lished elsewhere. 
Builders Light Locomotives. 


B.—Contractors’ Locomotives kept hand. 


WILSON MILLER Pres. Treas. WIGHTMAN, Supt. 


ENGINES, FROGS SWITCHES 


CARLISLE, PA. 


BANNER ROUTE BANNER EQUIPMENT 


FROM AND 


CHICACO: ST. PULLMAN AND WACNER 
NEW YORK, BOSTON, BUFFET AND COMPARTMENT SLEEPINC CARS. 
KANSAS CITY, OMAHA, PARLOR CARS, 
ST. PAUL, DES MOINES, BANNER DINING CARS, 
DENVER SAN FRANCISCO, 


RECLINING CHAIR CARS, 


CHAS. HAYS, General Manager. 


CHANDLER, Goneral Passenger and Ticket Agent. 


BROS. MACHINE CO. have issued and all the various styles 
their Testi Machine sere, 
scribed. ba Gesired tc have one of there Catalogu ent, 


using such machinery, 


— > | 


t 
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SS 


THE LIGHTING SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED GAS METHOD 
1M USE ON OVER 40,000 CARS IN EUROPE AND AMERICA. 
BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 


BRILLIANCY AND CLEANLINESS UNSURPASSED. 
THis SYSTEM HAS BEEN ADOPTED BY THE U. LIGHT-HOUSE BOARD ron LicuTiING BUOYS. é 


THE HEATING SYSTEMS. 


HOT WATER CIRCULATION AND DIRECT STEAM WITH Gar Heating and Lighting Go. 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. 
ECONOMICAL AND RAPID CIRCULATION. 
AUTOMATIC COUPLER WESTINGHOUSE TYPE, DWAY, NEW YORK. 
ABSOLUTELY STEAM TIGHT. 


SEVEN REASONS WHY 


THE REFRIGERATOR CAR 


can used with uniform success all seasons for dressed beef, dairy products, fruit and beer. 

2d. has greater carrying capacity than any other car same weight and dimensions. 

3d. The ice tank 6,000 pounds, which saves reicing long runs. 

4th. perfectly drained, which prevents the floor and timbers from rotting. 

5th. the only car fitted with the Wickes Automatic Trap, the trap air-tight without water. 

6th. the only car equipped with the Improved Wickes Single-Acting Door Fastener—the cheapest and most effective fastener the market. 
7th. the only car date all its equipment that once practical, scientific and successful. 


build and lease cars responsible shippers, will furnish plans and specifications, and privileges patent rights 
royalty basis those desiring build their own cars, 


WICKES AND CAR COMPANY, 


WALTER WICKES, Manager. MONADNOCK BLOCK, ILL. 


ENGINEERING NEWS 


THOMSON METER 


(BEE). 


ON’T torget that the Bee Meter the BEST, 
SIMPLEST and MOST ACCURATE all 
flows. not affected hot cold water, and 
can set any position. Made Bronze Com- 
position with parts German Silver. 


PRE-EMINENTLY THE METER THE 


45,000 3,500 


Meters Use. Sold May and June, 1893. 


THOMSON METER COMPANY, 


The Largest Exclusive Water Meter Manufacturers the World, 
79-83 WASHINGTON BROOKLYN, 


Catalogue and Price List upon Application. 


RUFFALO 
METER CO. 


MANUFACTURERS OF 


WATER METERS 


DURABLE. 


363 Washington St., BUFFALO, 


TREATISE WOODEN TRESTLE BRIDGES 
WOLCOTT FOSTER. 


This quarto volume containing large amount information trestles all types, 
method construction and erection, preservation, specifications and 
materials. plates showing details American practice, 


For Sale Engineering News Pub. Co. 
PRICE $5.00, 


WATER-WORKS 


Have you considered the advantages derived from the use 

should pleased hear from you the subject, and will send you 
some our present pattern UNION ROTARY METERS for trial 
The best the cheapest, and this Meter unequaled. 

Our Automatic Water-Pressure Regulator absolutely 


ROTARY METER. 


Extra Heavy ROTARY METER. 


UNION WATER METER 


BOOTH BROTHERS AND HURRICANE ISLE CRANITE Co. 
NEW 
Incorporated under the the State New York full Liability Company 


OFFICE, Bank Street, New York. 
WM. BOOTH, President, 
JOHN BOOTH, CONNECTICUT OFFICE, London. Long Cove, Tenants Harbor, 


Me, 
OHAS, FERGUSON Rockland, Me. Pequoit, 


Ketimates furnished kinds building work and heavy masonry. Paving 
furnished any quantity. 


-Any Subscriber 


ENGINEERING NEWS 


who would like have specimen copy the paper 
sent friend can accommodated sending 
postal card, the name and address which 


would like the paper sent 


All Parties Having Contracts Let. 


There absolutely other method known earth quick action, 
ENGINEERING This journal read thoroughly, carefully preserved 
every manufacturer and dealer railroad water-works supplies any note 
America. All the Enterprising and Responsible Contractors read it. civil 
engineers cannot get along without it. The chances any advertisement this 
paper addressed any all the above classes not being seen and read every 
corner the North American Continent within few days after publication are 
infinitesimal, Address ENGINEERING New York City, 


G 


ENGINEERING NEWS. 


WATER METER EXHIBIT 


THE 


NATIONAL METER 


Pronounced Leading Engineers and other 
Works Officials from every part the world the 
Finest and Most Complete Exhibit Water 


Meters ever seen any country. 


JOHN KELLEY, President. 
159 FRANKLIN BOSTON. 287 BROADWAY, NEW YORK. 
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ENGINEERING NEWS. 


BLOOMSBURG CAR 


BLOOMSBURG, 


FLAT CARS, SIDE ROTARY DUMP 


Especially for Contractors. with without Steel Linings. 


Hill, Lenden, Eng 


|Osborne’s Working Plans 


OF— DIMENSIONS, AND COsT 


FREIGHT CARS EVERY DESCRIPTION. PRICE, 
Also, Sole Manutactarers OSBORNE SON, 


PATENT DUMP CAR, 302 Walnut Philadelohia Pa, 


Subscriptions Engineering News may 
The Most Serviceable Car the Market for Railroads 
Contractors and Operators Steam Shovels. begin with any number. 


Circular this Dump Car sent application. year, $5.00; mos., $2.50; mos., $2.00, 


NEW AND SYSTEMS FOR HANDLING 


su 
Warehouse Tramway Syste 
Sewer Machine Tramway System 
Continuous Elevated Tramway System 


Fayette-Brown Patent Automatic Hoist. 


accompanying cut illustrates the Sewer Machine Tramway System, for handling material excavated from 


The Brown Hoisting and Conveving Machine Co., 


Manufacturers and Sole the Patents, Applications and Designs under which 
Brown Hoisting and Conveying and the various Tramways for are built. 


THE THEORY AND HUNT COMPANY, 


EOE 


Modern Framed Structures. 
ENGINEERS AND BUILDERS 
HOISTING 
MAGHINERY 


For Moving All Kinds Materials STEAM POWER STATIONS 
FACTORIES, GAS COMPANIES’ COAL YARDS, ETC. 


527 pages; 451 figures the text; full-page 
and folding plates. 


Besides the authors named above, seven 
engineers have contributed chapters the branches the 
subject most familiar them. The book 


MOST COMPLETE TREATISE STRUCTURAL DESIGN. GRAPPLES HOISTERS 


These Steam, Horse and Hand Power 
swing the entire boom automatically, and dig 
discharge anywhere within the complete 

The dig solid earth, mud sand, 
coal, ore, etc., with great ease and rapidity. Clam Shell and 
Skeleton Grapples the principle also built. 

The Drum Hoisters operate these 


Grapples from the patented System Suspension 
Cablew 


SOLICITED. 


FOR SALE ENGINEERING NEWS PUBLISHING 
$10.00. 


Our Composing Rooms are equipped with number 
Mergenthaler Linotype Machines which 
do, addition our own work, large amount 


ECONOMICAL TYPESETTING. 


have also the best facilities for providing 


FIRST-CLASS ENGRAVINGS LITHOGRAPHS. 


reasonable prices. 


AMES LANCASTER, 
39-41 NEW YORK. 


are therefore most favorable position Piles and 

solicit the complete preparation books and pamphlets and Pile-Driving. 

PUBLISHED 

Estimates will furnished application. News Pub. Co. 


Tribune Building, New York. 


BOLLING 
Struc- 
aiisow MNF. CO. 


GATES IRON WORKS, CLINTON ST., CHICAGO. 


ENGINEERING NEWS 


ROCK AND ORE BREAKERS 


STYLE. THE MEDAL 
such was also awarded unstinted praise from all who saw it. 
Quartz, and Silver 
Copper, Tin Lea RECOGNIZED THE STANDARD EXCELLENCE. 


THE CHAMPION 


STEEL ROCK CRUSHER 


the first choice all intelligent 
makers, engineers, contractors 
and railroad ballast 


Railroad Ballast and Concrete. 


FOUNDRY MACHINE CO., 
ANSONIA, CONN. 


Copeland Bacon, Agents, New York 
and Chicago. 


Catalogue yours for the asking. 


ROCK AND ORE CRUSHERS. 


COMPLETE PLANTS FOR American Road Machine Co. 
ROCK and ORE CRUSHING. KENNETT SQUARE, PA. 


ENGINES and BOILERS, for PULYERIZING 
DUMP CARS, ROAD ROLLERS half cost Bubr Stores. Used 


leading Cement Fertilizer 
description material capable 
being ground. Record constant 
use for over eight 
Product. Tailings. Capacity 


FRISBEE LUCOP Co. 
136 Liberty St., New York. 


WRITE FOR CIRCULAR AND PRICE LIST. 


THE TIFFIN, OHIO 


UNION MACHINE WORKS 


Rockaway, Morris Co., 
CRUSHERS. 


Crushing Rolls, Rollers for THE BEST. 
Macadam Roads. 
Special Crusher mounted wheels for Crushes FASTER. LESS Repairs. Uses 
TOWNSHIP ROAD-WORKING. LESS POWER. 


SCREENS, Etc., CHILLED and SAND 
ROLLS and kinds ROLLING 
MILL, PUMPING and HOISTING 
MACHINERY for MINING PUR- 


POSES. 
Pierce Miller Engineering 


BLAKE PATENT STONE 


150 Tons per 


and and Sizes. NEW YORK CITY. 


800 
CANDLE POWER 


From Kerosene Oil. 


Multiple Jaw 


For Fine Crashing. 
IRON BREAKERS. 


THEO. BLAKE, 
NEW HAVEN, CONN. 


HARRISBURG WORKS 


Jeneral Office and Works: HARRISBURG, 


THE HARRISBURG 


Road-Roller 


Not only Roller, but Road-Machine. 


SELF- CONTAINED, 


AUTOMATIC, 
UNAFFECTED WEATHER. 


NOT HOW CHEAP, BUT HOW GOOD. 
NOW USE NEARLY ONE HUNDRED 
CITIES AND TOWNS IN THE 
and New England Age Boston Office 


Mail and 620 Atlantic Ave., rwin Building. Seventh 
athaway Ruiiding. Rnilders’ Exchange 


Quarries, Shovels, Construction, 
Dredges, Bridge and Dock Builders, Water- 
Works, Brick Yards and Coal Docks. 


GATES ROCK AND ORE BREAKERS 


For Crushing Road Materials, Ores, Etc. 
——DESIGNERS AND BUILDERS 


THE LARCEST PLANTS EARTH 


RAILROADS, CONTRACTORS, MINES. 


200 CONTRACTORS AND 250 
RAILROADS NOW USE THE 
WELLS LIGHT, 


REQUEST CIRCULAR FROM 


WILLIAM HALPIN, 


Washington Street, 
NEW YORK. 


3,000 USE. 


a 


NEWS 


LEDERLE. 
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Christie Lowe 
CONTRACTORS. Lov 


Street Railways and Bridge 


SPECIALTY. Foundations. 


DEALERS Finest quality Broken Trap Rock, all sizes 
for Railroad Ballast, McAdam Concrete; 
stone same quarry for Telford 
and Rip-Rap Work. Eight ft. water 
CARPENTER BROS. 

BOX 53, PORT CHESTER, 


SOLE MANUFACTURERS 
Patent Derrick 


Room 516, ASHLAND 


436 Walnut St., Philadelphia, Pa. ILL. 


SUITE 517, THE ROOKERY, CHICAGO. Dey St., New York. 


struction and Maintenance WATER-W ELECTRIC LIGHT PLANTS and 
Plans, tstimates and Surveys Made and Work Superintended. 


SUCCESSORS 
Stocks and Contracted For and For “ale. Send for Lis 
Correspondence Solicited with Towns and Cities Contemplating Putting Such Plants. STEUBNER WOODS, 


General Railway 


Estimates made all classes Engineering Work. 


Building. Broadway, New York. for Circular and Price 


No. BROADWAY, NEW YORK. Office: N.Y. 
874 Avenue, 


Removed from 242 North St. 
CHICAGO, 


1047. 


GEO. MAC GREGOR, Engineer. 


Heavy Timber Work Specialty. Preliminary Reports and Locations Made. 
WARREN ROSEVELT SONS, 


ESTABLISHED 1844, 


A.SCHRADER 


CONTRACTORS, 
arine rmor 
AND 
Herbert Steward. Charies McDermott, 


THACHER BREYMANN, 
Submarine Engineers and Divers, 


Contractors submarine work all kinds divers are re- 


Laying Pipes for Water, Gas and 
Estimates and Consultationpromptly given. Correspondence solicited. 
306 WATER TOLFDO, 


RAILWAY AND GENERAL CONTRACTORS, 


115 NORTH EIGHTH STREET, ST. LOUIS, MO. 


McDERMOTT, 


CONTRACTORS. 


MASONRY AND FOUNDATIONS 
SPECIALTY. 


Room 717, Havemeyer Building, 
NEW YORK CITY. 


Surveys, Estimates, Made All Classes Railway and Municipal Work. 

ontractors and STABLISHED 

YORK, 182 Front St. for Circular showing methoa supplying men. 


IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs, Boited 
and Spring Rail Frogs, Automatic Distant 
with Switches, Crossings Every Description 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 


Automatic Stand, Showing Position 
tomatic Stand, Showing Position arta 


ENGINEERING NEWS. 


THE ASPHALT PAVING CO. 


VALMY PARIS. 


mines 


SICILIAN AND GERMAN ROCK ASPHALT STREET PAVEMENTS. 
TRINIDAD LAKE” ASPHALT STREET PAVEMENTS. 
LIMMER ROCK ASPHALT FLOORS, PAVEMENTS AND ROOFS 
for Breweries, Houses, Warehouses, Cellars, Stables, Yards, Side- AND Works the United States: 
ETC. walks, freproot roofs, water-tight 
SICILIAN AND GERMAN ROCK ASPHALTS FOR STREET PAVE- Mastic Works, Broadway, 
MENTS. Tests, and infor- 
SICILIAN, LIMMER AND VORWOHLE ROCK ASPHALT MASTIC. furnished application. 
CRUDE AND REFINED TRINIDAD ASPHALT. Solicited. and 
nials of Engineers, and **Ho 


Use 


For Estimates and full information apply JAM BRAN sent free 
The Sicilian Asphalt Paving Times Building, New Street, 


English Portland CHICAGO: ENGINEERING NEWS. 


tion Third Avenue Cable New York. 


CALVIN TOMKINS, UNION AKRON CEMENT CO. 


TOMKINS COVE BLUE STONE. AKRON CEMENT, BLACKCROSS ENCLISH 


ROCKLAND LAKE TRAP ROCK. (Star 


Send for Circular. 1063 Cortlandt. and ATE 
works 2,000 barrels Roman Cement—Keene’s Cement—Vicat Cement. 


DYCKERHOFF LOUISVILLE CEMENT 


Oam bell. s . amor ver). 


Speed Mills. Falls City Queen City Acorn Mills. 
made, Circular with Testimonials and Tests Dyckerhoff, Burham, Black 
sent application. 


This Cement has been general use throughout the West and South since 1830; most the 
Sole Agent, 


and Cements. works having been constructed with it. Orders for shipments any part the country 


Hudson River Rosen- rail water, will receive prompt and careful attention. Sales for 1800, 1,533,579 


dale Cements. Im- 
roved WESTERN CEMENT COMPANY, 247 Main St., Louisville, Ky. 
nion Cement. 


Utica Hydraulic Cement. 


FLOORS Railroad Stations, Public 
Buildings, Stables, Cellars, The undersigned are General Agents for the James Clark and Black Ball Brands 
Utica Cement, use throughout the West for the past years—specially adapted 
i} ROOFS, CARRIAGEWAYS SIDEWALKS for Sewer, Water and Gas Works. Scapacity, 800,000 Barrels per annum. Peed 
an ) the several Gas mpanies of the same city arran equal to any Hydraulic cemen: 
VAL TRAVERS manufactured this country. Orders will receive prompt and careful attention. 
—ROCK ASPHALTE.— MEACHAM WRIGHT, Market St., Chicago, 
Fireproot and 


HERBERT WILSON. 


PART 


Including Rainfall, Evaporation and 
Absorption, Run-off and Flow 
Streams, Sub-Surface Water 
Sources, Alkali, Drainage and ENGINEERING NEWS. 


Required, Pressure and Motion 1882 1893 Some volumes are 

Water, Flow and Measurement others unbound all will bound these blocks and tiles were laid Washington, Baltimore, Philadelphia, Camden 
Water Open Canals formly desired. Price FIVE DOLLARS per Trenton, New York, Chicago, etc. 1891 over these blocks were laid the 


States, Mexico and South America, Manufactured THE HASTINGS PAVEMENT 
PART CANALS AND CANAL number years the set. have not 


For Streets, Sidewalks, Gutters, Railway 
Stables, Cellars, Breweries, Areas, 

MATERIALS. Crushed Limestone and 
Trinidad Asphaltum, subjected to a press 
ure of 3,000 pounds to the square inch at 
250° (Fahrenheit). 

Noiseless, and less costly 
stone any other durable pave- 


265 BROADWAY, NEW YORK. 
ROBERT 


bound, 
year unboun »y the single year or any 66 Broad St., New York, N. Y. 


ORKS. had set equal this for several years, and 
Works, Headworks and Diversion are the result several different pur rty New 


Weirs, Scouring Sluices, Regula- 
tors and Escapes, Falls and Drain- 
age Works, Distributaries. 


PART STORACE RESER- 
VOIRS. 


ENGINEBRING NEGS PUB. CO., 
Tribune Building, 


B.—We can supply one more set from 
1881 1892 inclusive, with the exception 
1886 and one-half 1887. Most these volumes 
are bound. When this set sold will not 
Including Location and Capacity, have volume for sale prior the last half 

1888 (or Vol. XX.), and are not likely 
have them again. Prices for back volumes 


Earth and Dams, 
will also advanced the near future, 


‘ 
Dams, asteways and the difficulty securing them increases. 


Outlet Sluices, Pumping, Tools these most 
encyclopedia recent engineering wor 
and importance throughout the world, but es- 


pecially America, their value the civil 


year for any unbound volume; $3.00 per year and 


added for binding two volumes, Sole Owners the THE CLEANING AND SEWER- 


S ANO 


ILLUSTRATED 


Cloth. $4.00. Railroad Gazette for 1889, 1890 and for mest Disposal, Street Clean- 


1891, complete and unbound, $2.09 per year; rior quality Asphalt tor ing. 


1881 1282, incomplete, $1.00 per year; the fing, $2.5 
NEWS PUB. Co., any other. SURVEYS. 
Hosea 


NEW YORK, 


| des ASPHA BS de FRANCS, QU 


ENGINEERING NEWS 


USE AT— 
Evanston, 
and Paducah, Ky. 


Water-Works 


Waukegan and Metropolis, 


Insures Protection 


FLEXIBLE JOINT 


JOHN McLEAN 


subject 
approval. 


workin 


SEND FOR 


and 
298 
MACHINE 


CULARS 
ally strong ball joint tested 
Contracts Taken Jersey City, 
the Water Supply and Outbreaks 
Typhoid Fever Chicago 
| ities. 
A CATALOGUE OF Books for sale by En SE re an 5 cts 
gineering News Publishing Co., PLAT PROF BOOK for 
Builaing, New York City, giving Prices Civil Contractors. 
have for sale limited number copies and Terms, will sent freeon applica- FIELDBOOK. 
which tells where find the leading Engineering, Science, Manufac- 
ture, Trade) about leading periodicals from 1888 1892 inclusive. 
ENGINEERING NEWS PUBLISHING CO., New York. 
MANUFACTURERS 
Wat Gas Suppli 
MANUFACTURERS 


ENGINEERING, MINING AND SURVEYING 


Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


WOOLMAN, 


LEVELS, Full Field and Office 


Outfits, Etc., Ete. 
Solicited. Catalogues. 


ESTABLISHED 1820. 


YOUNG SONS, 


MANUFACTURERS OF 
ENGINEERING, 
MINING and 


SURVEYING 

INSTRUMENTS. 

No. 7th St., 
PHILADELPHIA 

Manufacturers 

Astronomical Will send our 


Price List new im- 
applica- 


TROY, 
MAHN 
212 Locust St., Louie, Surveying 
MANUFACTURERS INSTRUMENTS. 


MANUFACTURED BY 


Surveying and Engineering BECKMANN 


ILLUSTRATED CATALOGUE OHIO 
APPLICATION. 


First-class work reasonable 


KENNEDY VALVE MFG. 


OF— 


and ydrants, 


CLIFF STREET, NEW YORK. 


PATENT 


BEST T-SQUARE MADE. 
CIRCULARS APPLICATION. 
DEANE, HOLYOKE, MASS. 
Samples mail, postpaid, 24-inch limited, nicke! 
mountings, $1.06; 24-inch unlimited, nickel mount 
ings, $1.50; Climax, $5.00, 30-inch, sent express. 


Engineerirg News Publishing Co., Tri- 


PROTRACTOR. 


TABLES MOMENTS IN- 
ERTIA and Squares Radii 


bune Building, New York City, the Ultimate and Safe 

Columns. 


SEELIG KANDLER, 


Manufacturers of most 


Eugene Dietzgen Co., Chicago. 


Surveying, Engineering and 
Astronomical Instruments, 
Supplies and office. 


192-194 Madison Street. 


Send for Cata 
logue. (Instruments repaired 
and carefully adjusted.) 


WHITOOMB 
MANUFACTURER 
Surveying and 

ds of Repairing promptly done 


ENGINEERING AND 
ARCHITECTURAL 


PETER Supt. (formerly 
Heer 

Menufacturers of Higbest Class 

Surveying and Engineer- 
ing Instruments. 

Repairs and 
executed. Drafting Supplies 
kinds. Catalogue application. 


ENGINEERING INSTRUMENTS. 


graduation, powerfal telescope, light 
ness with great strength, compact construction and 


best 
WASHINGTON, 


TORGERSEN ROADBERG, 


Photography. 


Room 1617 Unity Building, 


SPECIALTIES ; Outside Work, Bromide Enlargements, Copy Work, etc 


ENGINEERING NEWS. 


THE LUDLOW VALVE MANUFACTURING 


Factory and Office: 938 954 River and Vail Ave 


MANUFACTURERS 


Valves and Fire Hydrants, 


DOUBLE AND SINGLE GATE VALVES, 
60-inch, 
FOR LICHT AND HEAVY PRESSURE. 


Vertical and Horizontal Check Valves, 


Foot Air Vaives, and Yard and 
Wash Hydrants. 


FOR 


Ross Mobile Wedge Gate Valve, 


PATENTED DECEMBER 


NEW DEPARTURE Valves, means the rolling 
action the movable Wedge, the pressure close the vaive applied 


shuts tighter, and lasts longer. The gates are free revolve, and are 
interchangeable and can renewed. Order sample and compare with 
you are using. 


Made All Pipe Sizes 


THE ROSS VALVE 


OAKWOOD AVENUE, 


Unexcelled for simplicity con- 


struction, durability and low cost 
maintenance. All wearing surfaces 
composition. Drips below the main, 
and cannot freeze. 


Stones gravel will not clog it. 


FOR CIRCULARS. 


HOLYOKE, MASS. 


BOURBON COPPER and BRASS WORKS 


PATENTED 
Also Manufacturers of 


AND BRASS GOODS EVERY 


DOUBLE GATE VALVES 


MANUFACTURERS PATENT 


ETC., 


163 ALBANY STREET, 
BOSTON, MASS. 


VALVE CO. 


STEAM, WATER, GAS, 


Chapman Valve 


MANUFACTURERS 
STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 


WITH WITHOUT INDEPENDENT VALV 
All Valves and furnished with 
METAL SEATS and 


NON-CORROSIVE WORKING 


Indian Orehard, Mass. 


TREASURER'S OFFICE 


CHICAGO OFFICE: 24 WEST LAKE ST. 

ALL WORK GUARANTEED. 


The GENUINE CHAPMAN VALVES all cases will bear our name full, 
over the entire back the gates. The advantage operates easier; cast upon the shell, and also Trade-Mark and Monogram. 


THE BEAUMONT FIRE HYDRANT 


proachabile. 


The valves are the best gun metal. has superior posi 
tive waste valve. tested hydraulic pressure. 
It will deliver a fire stream of larger volume and — force thap 
any other hydrant; most valuable feature gravity systems. 


National Association Fire Engineers, 1888. 


from report hydrant tests. Selim Pea 
body, Ph. D., D., niversity 


Friction loss per cent. 

CREGIER 37.8) without nozzle, feet hose. 
Send for Report. 


RICHARD BEAUMONT, Manufacturer, 
ILL. 


MICHICAN 
Brass Works, 


MANUFACTURERS 


GATE AND COMPRESSION FIRE 
HYDRANTS. 


VALVES FROM 60” 


FOOT VALVES, HORIZONTAL 
AND VERTICAL CHECK 


VALVES. 
Office and Works: Junction Yards, DETROIT: 
CHICAGO HOUSE: West Lake St. 


THE EDDY VALVE CO. 


FIRE 


STRAIGHTWAY 


VES. 


GENERAL JAMES CLOW CHICAGO, ILL. 


SUMNER COODWIN, 


Oliver Street Boston 
MANUFACTURERS AND JOBBERS OF 


WROUGHT IRON 


STEAM GAS AND PLUMBING MATERIALS. 


Fire Hvdra top Valves. 


NEWS 


GAS AND WORKS. VALVE INDICATOR 


VALVEs, 
All Kinds and Sizes 


HYDRAULIC CRANES, GAS HOLDERS 


Chemical and Sugar House Work, Loam Castings, Heavy Special Machinery, General Castings. 


Transiated from Second Edition McCormack. 260 cuts and illustrations. Complete Index. Room 701, Plock, 119-123 Third Avenue, 
638 PAGES, HALF MOROCCO, GILT TOP. 50. PITTSBURGH, PA. 


To any one who feels that he does not know as much as he ought about physics, we can commend 


THE OPEN COURT PUB. CO., 770 Monon Bidg., Chicago. 
DIXON’S GRAPHITE. 


PUMP DIAGRAMS ARE SHOWING COMPLETE 
Perfect Lubricating Graphite indispensable every engineer and 


chinist. used dry mixed with water, oil grease. send free 
charge sample and with interesting and instructive information. 


JOS. DIXON CRUCIBLE Jersey Citv, 


ADAPTED 
FOR ALL 


a Series of Articles published in Engi- SOPeooooocccccocoooccoeseesoeeessesseeseoesSeSoESSESoosesesooooorecore 


the best means showing what treated this little book, have 
printed below the table contents. The illustrations consist almost entirely 
valuable details the various 


Intermittent Filtration 


FACTORY, BOONTON, 


eee 


neering News during the Years Asphalt Paint and Asphalt Slag Roofing. 
and 1893. LETTERS PATENT. 
Paper Covers; pp. 200; illustrated nearly 100 figures text and inset FILLEY, Broadway. New York. 


South Framingham, Mass.; Marlborough, Summit, Pat. June 13,1893. THOMAS ROBINS, 120 Liberty St., New York. 
ayne, Pa.; Pullman, Berlin, Ont.; Greentield, Mass.; Colorado 
Redding, Los Angeles, Cal.; Santa Rosa, Cal.; Helena, 
Lenox, Mass. (old plant); Lenox, Mass. (new 114 117 
Mechanical Separation Filtration 64-page Pamphlet containing Description 
Chemical Meter, Rowland Prize Paper, Clemens Herschel 
Worcester, White Plains. Y.; Sheepshead Bay, 
Round Lake, Y.; Coney Island, Y.; East Orange, J.; (the patentee), and Records inch and 
Long Branch, J.; Mystic Valley 138 48- inch Meters 
Purification and Storm and Ground Water 
Index. MAILED UPON APPLICATION. 


For sale neering News Publishing Co., Price $1.00. 
ECONOMY 


THE YOUNG LOCK NUT 


150 BROADWAY (Room 31), NEW YORK CITY. 


CHICAGO OFFICE: 468 THE ROOKERY; GEO. BRYANT, Agent. 


Patented in U.S. and 
henge 


Washburn Moen Mfg. 
‘ANCHOR BRAND” 


Nat “ANCHOR WARREN Worcester, Mass. 


| 


SALE STAND-PIPE. 


ipe, hereinafter described, 
municipality, has abandoned, 
after about years’ use, 
change the supply system witn 
which was connected, and will sold 
stands the most favorable bidder. 
Proposals purchase will received 
1994, this office. essential that 
the state when they will remove 
the pipe. The stand-pipe feet high 
rings wrought iron plates, eight 
which are ractically feet 
rivets horizontal seams, and the other 
two feet each. The thickness the 
commencing the base, fol- 
First feet, inch; second feet, 
inch; third feet, inch; fourth 
Approximate weight,, 110,000 Ibs. The 
right reject all bids parts bids 
PARKER and POWELL, Commis- 
sioners, D. C. 49-4t 


WATER-WORKS PROPOSALS. 


Proposals will received the Mayor’s 
office Cadiz, Harrison Co., until 
noon, Jan. 1894, for plans 
and specifications, complete, the best 
and most modern system water-works, 
with estimated cost of complete construc- 
tion, to be constructed and erected in said 
village (population, 1,716), approved and 
accepted by Council of said village, at a 
cost not exceeding $35,000. 

The Council of said village hereby re- 
serve the right reject any and all pro- 


posals plans and specifications, any 
part parts any plan and specification 
presented proposed aforesaid. 
JAMES MOORE, Mayor. 
Attest: LUCAS, Town Clerk. 


WATER-WORKS PROPOSALS. 
Sealed bids will received the city 
Bolivar, Missouri, for constructing com- 
plete system water-works, until 
p. m., February 1st, 1898. Specifications 
may application the clerk 
said city. 


R. M. DYSART. Mayor. 


Consulting Engineer, St. Louis. 
PROPOSALS FOR SEWER CON- 
STRUCTION. 


Sealed bids for building a storm water 
sewer 12th, Dale and 17thstreets Will 
received the City Clerk Stoux City, 
Towa, until o’clock m., Tuesday, 
ary 16th, 1894. 

There will about 1,200 feet 3-ft. 
4-inch, 300 feet of 4-ft 6-inch and 3,300 feet 
6-foot brick sewer and about 500 feet 
12, and pipe sewer, 
brick inlets and manholes. 

Plans can seen and specifications and 
bidding blanks cam obtained the office 
the City Engineer. 

A bond in the sum of 40% of the amount 
bid, with two acceptable sureties, one to 
resident Sioux City, must accompany 
each bid. 

Two bids are asked; one conditional upon 
payment monthly estimates, 
and one payments monthly estimates 
“sewer running two, three, four 
and five years, bearing interest the rate 
6%. 

The right reserved reject any all 
bids. 


(Signed) KNUDE 
Chairman Sewer Committee. 


STEEL SURFA 


General Office 


MICH. 


for Terms 
and Prices. 


ENGINEERING NEWS. 


CAST IRON PIPE AND SPECIALS FOR WATER AND GAS. 


Also flanged and Fittings, Hydrants, Gates, Lead, etc. CHAS. MILLAR SON, 


Selling Agents, Utica., 


Manufacturers Lead 
sale Kastern Agents Akron Vitrified Sewer Pipe. 


and Plumbers’ Materials. Whole- 


Best Results 
USE THE 


WARREN FILTER 


CUMBERLAND MFG. Boston, Mass. 


THE STANDARD 


GENERAL CONTRACTORS. 
SEWER AND MASONRY BUILDING, STREET PAVING, ETC. 
Main Office, Lewis Pittsburg, Pa. 


Smoothness motion, 
absolute safety and high 
speed are among the good 
qualities possessed 
OTIS ELEVATORS. 
They are built Otis 
Brothers Co., Park 
Row, New York. 


ONLY ONE NIGHT OUT FLORIDA. 


The Morning Train the Monon Route 
leaving Dearborn Station, Chicayo,at 8:28 
connects with the 
Through Train the Queen 
and Crescent Route leaving 7:00 
and arriving Jacksonville, Fla., 10:50 
the following day. The service 
this popular line 
rates, timetables, ete., call 
City Ticket Office, 232 
Chicago, address FRANK REED, 
Agt., Monon Block, Chicago. 


Wanted. 


Sealed bids will until 
January 25th, 1894, the office the 
City Secretary the city Dallas, Tex., 
for the building crematory 
five (75) cubie yards capacity, guaran- 


teed thoroughly night soil and 
all kinds garbage. Plans and 
accompany the bids for 


ing the same. 


The city reserves the right reject any 


or ail bids, 
Address G. W. CRUTCHER 
City Secretary, 


Chicago 215 Chamber 


WRITE FOR Prices. 


ENGINEER OFFICE, 537 Congress 
Street, Portland, Me., Nov. 29, 1893.—Secaled 
roposals for dredging in Back Cove, Port- 
and Harbor, Maine, will received 
this office until Friday, Dee. 
29, and then publicly 
fications, blank forms and all available in- 
formation will furnished application 
this office. PETER HAINS, Licut.- 
Colonel of Engineers. 


DEPARTMENT, 
pervising Architect, Washington, D. C., 
Dee. 16, 1893.—Sealed proposals will re- 
ceived at this office until 2 o'clock p. m. 
the 5th day January, 1894, and opened 
immediately thereafter, for furnishing all 
the labor and materials required for the 
low pressure, return circulating steam heat- 
ing and ventilating apparatus for the U. S. 
Post Office at Ashland, Wis., in accord 
ance with drawings and specification, copies 
which may had this office, 
tne office the Superintendent 
land, Wis. Each bid must be accompanied 
by a certified check for a sum not less than 
the amount the proposal. The 
right reserved reject any all bids 
waive any defect informality 
any bid should deemed the interest 
the government so. All proposals 
received after the time stated will be re- 
turned to the bidders. Proposals must be 
inclosed in envelopes, sealed and marked, 
Proposal for Heating and Ventilating 
paratus for the Post Office 
MIAH Supervising Architect. 


51-2t 


COST LAYING WATER PIPE. 


Barstow...... 


BOOK ORDERS. 


cannot undertake replace books 
lost foreign mails. Books ordered 
sent any address outside the United 
States and Canada are sent registered 


Dallas, Tex. mail the risk the buyer. 


CATTLE 


MANUFACTURED THE—— 


fi 


MICH. 


CATTLE 


‘The Electric Railway 


Theory and Practice. 


By 0. C. Crosry and Dr. Louis Brett. 


Second Edition. Revised and Enlarged. 
416 Pages, 182 Llustrations 


lhis is the first Syscematic Treatise that 
has been published on the Electric Rail- 
way, and it is intended to cover the General 
Principles of Design, Construction and 
Operation. 


TABLE OF CONTENTS: 

{. General Electrical Theory. UL. Prime 
Movers. JIT. Motors and Car Equipment. 
IV. The Line. V. Track, Car Houses, Snow 
Machines. VI. The Station. VII The 
Efficiency of Electric Traction Vill 
Storage Battery Traction. IX. Miscellan 
eous Methods of Electric Vreetion. X. 
High Speed Service. Xf. Commercial 
Considerations. Historical Notes. 


APPEN?: 

A. Electric Railway vs. Telephone Deeci- 
sions. B. Instructions to Lineman. C. En 
xineer's Log Book. DD. Classification of 
Electric Street Railways 
E. Concerning Lightning Protection, by 
Prof. Elihu Thomson. F. Motors with 
Peveled Gear, and Series Multiple Control 
of Motors. G. Method of Measuring tnsu 
lation Resistance of Overhead Lines, 


FOR SALE $Y 


Engineering News Publishing Co. 


Price, $2.50 


Tables Squares 


Containing the square of every foot, inch and 

s'xteenth of an inch between one sixteenth of 

an inch and 5v ft. 

invaluable for Engineers and 


10) pages. 1800 For sale by 


Engineering News Publishing Co., 
PRICE, 32.00. 


DRAINAGE TABLES, Giving the 
Necessary Diameters Pipes 
for the Discharge Given Quan- 
tities Under Given ete. 


THE MANUAL AMERICAN 
WATER-WORKS Compiled 
from Returns. 

M. N. Kaker 


THE RAILWAYS TERMINAT- 
ING LONDON, with 
scription the Terminal Sta- 
tions and the Underground 
Railways. 


Samuel Rea, M. Am. Soc. C. E....... $2.00 


GENERAL INDEX Engineer- 
ing from April, 1874, 


TABLES EQUIVALENTS 
Metrical and English Measures, 
Weights. etc. Areas Right- 
Angled with Slopes 
Switches for Various 
etc. 

John McGee, 


RDS 


Chicago Office 
PHENIX 


Agent. 


Large Orders. 


..... Reduced to 10 cts 


Special Prices 


} § 


Rates under the heada “Situations Wanted,” 
enta per word per insertion for one or two 
mes ; for 3 times or more cents per word 


more figures, counted as one word, - Payment 


neariably in advance ; till forbid” cards 
allowed; copu of paper containing card, 15 
cents additional 


TUATIONS 


CALCULATION continuous girders 
constant variable 
movement inertia. New graphical 
method. Address, LINDEN- 
BERGER Wayne Hotel, Detroit, Mich. 


FIRST-CLASS ex- 
tensive experience foundations, ma- 
sonry, tunnel, pneumatic caissons, jet- 
ties work, etc., will liberty short- 
ly, and desires position within above 
lines. Address BERTRAM, 
News. 

WANT offers line; fifteen years’ 
experience in charge railroad location 
and construction, with tunnels and heavy 
masonry and coal good 
instruments and drafting; ferences 
for capacity, energy and discretion. 
dress HUSTLE care of E ngineering 
News. 


BRIDGE ENGINEER, Am. Soc. 
charge bridge works, wishes 
make a change; position as engineer of 
bridge works or engineer for railroad 
company preferred. Address 
care Engineering News. 49-5t 


CHIEF ENGI- 
years’ experience in general engineer- 
ing, cranes, sheet, plate and 
structural iron work, ete. Any one who 
wants an energetic man to look after 
his interests will answer this ad. 
HUSTLER, care Engineering News. 

50-3t 


IRRIGATION AND HYDRAULIC ENGIN- 
EERING.—Graduate; 10 years’ experi- 
ence; have had full charge of location 
and construction important works; 
references. Address I R. R., care of En- 
gineering News. 50-3t 

ENGINEER; seven years’ experience 
location and construction of elevated, 
cable and surface roads; have had charge 
of work; will accept any position; refer- 
ences, Address care Engineer- 
ing News. 50-3t 


YOUNG MAN (24), experienced 
location and construction in South 
America, desires position 
man op railroad or other work in South 
or Ceatral America; speaks Spanish. 


no” 


SUPERINTENDENT 
NEER 


TOVOGRAPHICAL AND HYDROGRAPHI- 
CAL ENGINEER; been years 
United States engineer surveys; drafts- 
man and photographer; experienced 
making relievo eke of maps, mines, 
tunnels, ete. Address “ STEREO- 
GRAM,” care Engineering News. 51-3t 

ENGINEER; age 32, with 
years’ experience highway bridge busi- 
ness, desires position with some bridge 
company road from head office 
or work territory; salary or commission; 
worker; will go anywhere, but prefer 
Southern States Pacific Coast. Ad- 
dress G. C. B., Box 816, rueblo, Colo. 


BRIDGE DRAFTSMAN, 
12 years of study, has made contribu- 
tions to theoretical girder literature, 
not now nor ever has been but 
prefers engineering work. Address 
ing News. 51-50 

college, one year’s experience as rodman 

and inspector construction and six 
months as leveler and tracer, no bad 
habits, wants any kind engineering 
work; will furnish four sete drafting 
instruments employed tracer; small 
first. Address BUSINESS 

COLLEGE,” care Engineering 

51-3t 


CITY 
experience as 


self-educated, over 


by the year and for ™ 


POSITION RAILWAY 
WORK wanted; 
engineer, instrument man and drafts- 
man; good references. BEADLE, 
511 Bank Commerce, St. Louis, Mo. 

WANT OFFERS LINE; nine years’ 

experience as chief of party in charge 

of railroad and can: il location; two 
years’ experience 


steam good all round instru- 
ment man; fifteen months in charge of 
diamond drill; six years Central 
America; fair knowledge of Spanish: 
care rineering News. 52-3t 


graduate, with varied field and office ex- 
and strains, For ref- 
erences and further information please 


“ Situations Wanted") will be inserted under 
this head the rate cents per word per 
insertion for one or more times ; the minimum 
price being per insertion. 
is reckoned as one word. 
sent with order invariably in advance, and no 
“ till forbid ” advertisements will be allowed. 
Special contracts will made for advertising 


IRON BUILDING, 


for immediate shipment. 
and ft. high with continuous 
ventilator at ridge. 
strong carry lines light shafting. 
Tais building is suitable for a Machine 
Power House, Builer House, etc, 
particulars address 


FOR 


For rates see head of first colamn. 
Engineering News Cannot be responsible for what 
stated in advertisements under this head. 


vertisers, 


SUPERINTENDENT 
of energy, one who bas had charge of 


Steam der- 
ricks, earthwork, rockwork and masonry, 
and who has a knowledge of engineer- 


steam shovels, steam drills, 


ing. Address CONTRACTOR, care 


Engineering News, stating experience and 


salary required. All letters will con 
sidered confidential 


quested. 


For rates see head of first column, 


DRAWINGS, PLANS, TRACINGS, accu- 


OPEN 


Applicauts 
must themselves investigate the responsibility of the ad- 


and returned re- 


BLOCK, 
ILL. 


Technical help every description 
furnished short notice free charge. 
correspondence solicited. 


ESTABLISHED 


eering Employment Burea 
SYRACUSE, 


Reliable Engineering Help All Kings 
Furnished Promptly. 
Charge Whatever Employera. 
Honest! 
Direct Telegraph Connections. 


ls 


YOUK- 
charge of, tosuperintend the manufacture machinery bydevoting 
hours Home Study the method THE 


only know how to read and write. Moder -arges. Send for FREE Cir 


HAND Separate System 


Sewerage: 
Its Theory and Construction. 


own, and offer for sale cheap, about 
100 tons second-hand Steel Rails, all 


rately executed carefully selected for relaying and prac- 
Neumayer, mechanical and civil en- 
Havemeyer Building, New tically sell new Steel 


York. Specialty: Experimental engineer- 


ing, estimating and patents worked out. 


51-30 
PRACTICAL STUDY BRIDGE DE- 
SIGNING. Instruction in the general 


theory and practical design bridges 
given through correspondence by an ex- 
Address 
Engineering 


perienced bridge 


“ALPHA 
News. 


engineer. 


50-3t 


Back Numbers Engineering News 


Wanted. 


year (1893) to even up our files, and we will 


all four cannot be suppiied we will pay 12 cents 


pay cts. cash for the four numbers. 

per single number. Copies must be delivered 

New York City good con 

dition. 

ENGINEERING NEWS PUBLISHING CO.. 
Tribune Building, New York. 


STEAM SHOVEL WANTED. 


want buy good steam shovel; 
must repair, 1%-yard dipper 
preferred. Name price Baton 
Rouge, also give the make, weight 


and size. QUIGLEY CO., 


North Eighth St. Louis, Mo. 


COPY CROSS’ FIELDBOOK. 
Edition, will given for each copy 
Index either the following volumes 
of Engineering News: XXIV., XXV., 


CONTRACTOR having recently secured 
contract for building about 100 miles 
railroad desires associate with cash 
capital ten twenty thousand dollars. 
Address “ CAPITAL,” care Engineering 
News. 51-2t 


CALCULATIONS and other office work 
done the evening for engineers con- 
tractors; surveys plotted and worked up; 
familiar with city work and real estate 


Address COMPUTER, 
Engineering News. 


ENGINEERING NEWS Sept. 1888, 
1889, June 20, 1891, wanted. 
Will pay cents for perfect copy 


each. Address W. D., Engineering News. 
51-1t 


“ Undisplayed” cards (type like that under 


number 
Payment must 


display cards, 


70 ft. wide, 120 ft. 
Trusses are sufficiently 


Shop, 
For further 


SHIFFLER BRIDGE COMPANY, 
Pa. 


b., cash Bradford, Pa.: 
Porter locomotive, ft. gage, 
saddle tank, weight tons, first class 
order, $1,500; Lidgerwood hoisting en- 
gine, double and engines, cylinder 
small sidedump cars, gage, 
capacity y., $25 each; steam 
shovel cars, Bloomsburg Car Co. build- 
ers, gage, capacity, good 
condition, $40 BRENDLINGER 
Bradford, Pa., and Yonkers, 


° . 


Rails, too. 
ROBINSON ORR, 


CADY STALEY and 
GEO. PIERSON. 


Second Edition, Revised and 
tables and folding plates. 


OUR STOCK IS ALWAYS LARGER 
THAN THAT OF ANY OTHER 
HOUSE, IN BOTH TRON AND 
STEEL RAILS OF 
ALL STANDARD 
WEIGHTS, 


After introductory chapter 
ing the need sewerage, the follow. 
ing subjects are carefully treated 
Vater Carriage Systems, the Separate 
System, Preliminary Plans and 
culations, Quantity Sewage, Laws 
Flow Sewers, Materials Used, 
Specifications and Contract, Con. 
struction, Flushing and Ventilation, 
House Drainage and Plumbing, Cost 
and Assessments, Combined Sewers, 
Sewage Disposal, Purification 
Sewage Application the Soi! 

FOR SALE, POSTAGE PAID $3.00. 


ENGINEERING NEWS PUBLISHING COMPANY, 


PUB. CO., Tribune Building, City. 


ENGINEERING 


Selected Descriptive Index. 


HAVEIN STOCKS 
ALL APPURTENAN 
CES NECESSARY FOR 
COMPLETE TRACK EQUIP- 
MENT. WRITE FOR PRICES, 


STEAM and DREDGES, 
CARS and ENGINES 
ROAD ROLLERS and MACHINES, 
ROCK CRUSHERS, 


SHOEMAKER, 
115 Broadway, New York City. 


ENGINEERS’ TRANSITS AND LEVELS 


FOR 


Two Heller Brightly engineers’ plain 
transits. 

One Heller Brightly engineers’ level. 

One Guriey 5-in. engineers’ plain 

Two engineers’ levels. 
Instruments are all nearly new, and are 
now the hands the makers for thor- 
ough overhaulin and adjustment. Ad- 


For Engineers, Aretitects. 
Surveyors, Draftsmen, 


FOR SALE—Volumes and Engineer- 
ing News, from July, 1892, July, 1893, 
with indexes; also The Engineering 
ord, from March 15, 1890, Nov. 26, 
1892, lots not less than one volume; 
best offer. DUNNING, Aurora, 


most valuable key 
Literature ever 


This descriptive Index the work man) 
years, and has been compiled wholly ex- 
perts under the direction Prof. 
son. Over 11,000 important papers. reports and 
articles of value for reference given. and the 
scope and significance of the contents indicated. 

valuable alone without the orizina! 
documents than the documents alone would 
without this 

Volume brought down 1892. Other 
volumes to follow every six or seven years. 
The interim supplied monthly and an- 


HOISTING ENGINES: Lidgerwood 10-in. 

double cylinder, doubie drum, 

ft.; Otis 9x12-in. double 

cylinder mining engine, 42-in. 60-in. 

der, double drum: several other 

engines; derricks; tools; 100 tons 

rails; engines; Schuyler 

complete with 2,000-c. 

1,200-c. lamps; Ingersoll 
compressors; 


pumps 
sizes; 


nual summaries the Journal the Associa 
road roller; Gates’ crushers; No. No. tion Societies. 
Blake crushers; scrapers; ice Only few copies Vol. left. Every 
es; contractors’ tools. gineer, Teacher and Svudent Engineering 
ETON, Machine 


Published the ENGINEEK 
ING actual cost. Octavo, 
pages. Cloth-bound, marble edges. 


Address JOHN WESTON, 
Sec’y Assoc. ‘of Engineering 
Lakeside Builuing. Chicago, 


THE SEPARATE SYSTEM 
theory and construction. Cady 
Staley, Ph. D., and Geo. Pierson 
E.; enlarged edition 
with maps and pnuto engravings. Price 
$3.00. For sale News 


plies, John 


STOW FLEXIBLE SHAFT 


Invented and Manu- 
the 


Stow 
Manufacturing Co. 


BINGHAMTON, 


For tapping and 
reaming stay beit 


Any subscriber ENGINEERING 
GENERAL 


SELIG, SONNENTHAL 


THE VAN VRANKEN FLUSH- TANK. 


For logues, ANKEN | and other infor’ 
mation address 


who would like copy 


the paper sent friend can 
commodated sending us, postal 


card, the name and address which 


437 State Street, Schenectady, 


ENGINEERING NEWS. 


Classified Directory Current Advertisements Engineering News. 


ressors. 
Compressor_Works, N.Y. 
Deane Steam Pump Co.. Holyoke, 
Ingersoll Sergeant Rock Drill Co.. 
Norwalk Iron 
Drill Park Place, New York. 


nkes. 
‘Air Brake Co., Pittsburg. Pa. 


luminam. 
Reduction Co,, 71. Ferguson 


Bloek, Pittspurg, Pa. 


-Friction Metals. 

Smelting Co., Ph! wWel- 

phia, Pa. 

| 
hitects. 

Pogue, J. D., Rroadway, N. Y. | 

Howell, D. J., Washington, BD. ©. 

Ww Bros.& Co.,Drexel Bidg.,Phila.,Pa. 


Asphalt Paving. 

Asphalt Pav. Co., 1 B way, } 
Hastings Pav, Co., 140 Pear! St., New York. | 
Neuchatel Asphalt Co. , 265 B’way, N.Y. 
\. Y. & Bermudez Co., 25 Beaver St., N. Y. 
\.Y. Mastic Works., New York. 
siciiian Asph. Pav. Co., Bldg., N.Y. 
Thiele, E., City. 
Warren-Scharf Asphalt Pav, Co., N. Y. 


Belt Dressing. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


ers. 

ro & Root Mfg. Co., New York. 
Caldwell Co., W. E., Louisville, Ky. 
Carlisle Mfg. Co., Carlisle, Pa. ‘. 
Forsaith, 8. C. & Co., Manchester, N. H. 
Hodge & Co,. F., East Boston, Mass. 
Lidgerwood Mfg. Co., 96 Tdberty St., N. Y. 
Line Belt Machinery Co., Chicago. 
Mundy, J. S., Newark, N. J. 
Pancoast & Rogers, New York. 
Riter & Conley, Pittsburg, Pa. 
Robert Poole & Sor %o., Baltimore. Md. 
Sharon Boller Works, Ltd., Sharon. Pa. 
soutbwark Foundry & Machine Co., Phila- 

delphta, Pa. 
Stirling Co,, Chicago. 


Boiler Scale Remover, 
Standard Boiler Compound Co., Centre 
st., N. ¥. 


Brakes. 
BKeomless Brake Co., 41 Dey St.. N. Y. 
Westinghouse Air Br’ke Co., Pittsb’gh,Pa. 


Brick and Tile. 

Freeman Fire Clay Co., Freeman, O. 

Ohio Paving Co., Columpas, O. 

Park Fire Clay Co., Pittsburg, Pa. 

snaron Clay Mfg. Co., Sharon, Pa. 

Staten Island Terra Cotta Lumber Co., 
New York. 

Tomkins, Calvin, 150 Broadway, N. Y. 

Cnited States Fire Clay Co., Pittsburg, Pa. 


Bridges, Viaducts, Suildings and 


oots. 

Binder & Seifert, Chicago, Dl. 

Ronzano (A.) & Clarke (T.C.), 44 B’way, 

3oston Bridge Works, Boston, Mass. 

Rouscaren, G., Cincinnati, 0. 

Canton Steel Roofing Co., Canton, O. 

Champion Bridge Co., Wilmington, O. 

Chicago Briage and [ron Co., Chicago. 

Clarke, T. C., 44 Broadway, N. Y. 

Cofrode & Evans, Philadelphia. Pa. 

Cooper, Theodore, 35 Broadway, N. Y. 

Fdge Moor Bridge Works, Edgemoor, Del. 

Elmira Bridge Co., Elmira, and New York. 

Frescoln, Samuel Wilson, World Bdg.,N.Y 

Groton Bridge & Mtg. Co., Groton, N. Y. 

Kenwood Bridge Co., Ch c2go. 

King Bridge Co., Cleveland, 0 

Livengood, W. C., Philadetphia, Pa. 

Lowethn, Chas. F., 540 Drake Bldg., St 
Paul, Minn. 

Massillon Bridge Co., Mrssilion, O. 

Mo. Valley Bricge & Iron Works, Leaven- 
worth, Kan. 

Passaic Rolling Mill Co., Paterson, N. J. 

Penusylvania Steel Co., Steelton, Pa. 

Pittsburg Bridge Co., Chicago. 

Pencoyd Bridge and Construction Co., 
rencoyd, Pa. 

Penn Bridge Co.. Beaver Falls, Pa. 

Phoenix Bridge Co., Phoenixville, Pa. 
enty, Josephus, Jersey City, N. J. 

pottsville Lron & Steel Co., Pottsville, Pa. 

Riter & Conley, Pittsburg, Pa. 

hochester Bridge & Lron Works, Roc hester, 
N.Y 


san Francisco Bridge Co., San Fruncisco 
Cal. 
Schultz Bridge & Iron Co., Pittsburg, Pa. 
Shailer & Schniglau, Chicago, Ill. 
Sharon Boiler Works. Ltd., Sharon, Pa. 
Shiffler Bridge Co., Pittsburg, Pa, 
Smith, F. H., Baltimore, Md. 
Sooysmith & Co., 2 Nassau street, N.CY. 
Staats, R. P. & J, H., 29 Broadway, N. Y. 
Thomson, Geo H, 51 BE. 4th 8 N.Y. 
Union Bridge Co., 1 Broadwa 
Vaile & Young, Baltimore, M 
Variety Iron Works Co., 
Waddell, J. A. L., Kansas City, Mo. 
Wrought Iron Bridge Co., Canton, O. 
Youngstown Bridge Co., Youngstown, O 


Bridge Railings. 
Albree Chester B., Allegheny, Pa. 


Cableways (Suspension). 
Lidgerwood Mfg. Co,, % Liberty St., N. ¥ 


Cable Railways (Builders of). 
Christie & Lowe, 45 Broadway, New York. 


Cable Railway Driving Plants. 
Poole, Robt., & Son Co., Baltimore, Md. 


Cars (Dump, Plantation and Flat, Hand 
Logging. Mining and freight). 

Allison. Mfg. Co., rbiladeiphia, Pa. 

sloomsburg Car Co., Bloomsbury, Pa. 

Carlisle M’f’g Co., Carlisle, Pa. 

Hunt Co., C. W., New York. 

jackson & Wooadin M’f’g Co., Berwick, Pa. 

Maies, A. 8., & Co., Cincinnati, O. 

Mich, 


Steubner,G, L. & Co., Long Isi’d City, N.Y 


Cars (Railroad, Passenger and Freight). 
Allison Mfg. Co., Philadeiphia, Pa. 
Sloomsburg Car Co., Bloomsburg, Pa. 
Carlisle Mfg. Co., Carlisie, Pa. 


Cara (Wrecking and Ditching). 
Bucyrus Steam Shovel & Dredge Co. 
industrial Works, Bay City, Mica, 


Merion Steam Shovel Co., Marion, 0. 
Osgood Dredge Co.. Albany, N. Y 


Car Heating and Lighting. 
The Safety Car-Heating and Lighting Co., 


160 Broadway, New York. 


Car Coupiers. 
McCouway & Torley ©o., Pittsburg, Pa. 


Belts. 
Jr., Thomas, 120 Liberty St. 
N. ¥. 


Car 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y 
Marion Steam Shovel Co., Marion, OU. 
Toledo F’dry & Mach. Co., Toledo, O. 


San Francisco Bridge Co., San Francisco 
Cal; Seattle, Wash., and 183 World 
Bidg.. N.Y. 


Toledo Foundry & Machine Co., Toledo, 0. 


Boring Machines (Portable). 
Harlow, Jas. H.. & Co. 
Stow Mfg. Co., Binghamton, N.Y. 
(See Rock Drills.) 


and Electric 
Apparatus. 

Powder Co., Chicago, I. 
Rendrock Powder Oo., 23 Park N. 


| Electric Indicating and Recording 


Car Wheels. 

Jackson & Woodin Mfg. Co.,Berwick, Pa. 
Lake Shore Foundry, Cleveland, ©. 
Ramapo Iron Works, Hillburn, N. Y. 


Cattle Guards (Surface). 
Bush Cattleguard Co., Kalamazoo, Mich. 


Cement. 
Alsen’s Portland Cement Works, N. Y. 
Brand. James, 81 Fulton St., N. Y. 
Buckeye Portland Cement Co., Belle. | 
fontaine, O. | 
Cumberland Hydraulic Cement Mfg Co., | 
New York. 
Fleming Cement & Brick Co., 23 Liberty 
St.. N. ¥. 
Fiint & Co., Broad St., New York. 
Johnson & Wilson. 45 Broadway, N. Y. 
Lawrence Cement Co.,67 William St.,N.Y. 
Lesley & Trinkle. 210 So. Third St., Phila. 
Meacham & Wright.98 Market St..Chicago. 
Norton Cement Co., F. O., 92 B’way, N. Y. 
New York & Rosendale Cement Co., N.Y. 
Palmer, J. W., '36 Liberty St.. N. Y. 
Tomkins, Calvin, 150 Broadway, N. Y. 
Thiele, E., 78 William St., N. Y. 
Union Akron Cement Co., Buffalo, N. Y. 
Western Cement Co,, 47 W. Main St., 
Louisville, Ky. 


Chemists. 
Pittsburg Testing Laboratory, Ltd., Pitts- 
burg, Pa. 


Coal Handling Machinery. 

Brown Hoisting and Conveying Co., Cleve- 
land. 0. 

Hunt Co., C. W., New York. 

G.L.Steubner & Co..Long Island City,N.Y. 

Link-Belt Machinery Co., Chicago, Lil. 


Colleges (Engineering). 

Harvard Univ., Cambridge, Mass. 

Penn. Military Acad , Chester. Pa. 
Kensselaer Polytechnic inst.. Troy. N. Y. 
University of litinois, Champaign. 
Western Univ. of Penn., Allegheny, Pa, 


Concrete Mixer. 
Cockburn Barrow & Machine Co., Jersey 
City, N. J. 


Contractors (tieneral). 

Anderson & Barr, Jersey City, N. J. 

Rerg & Co., 136 Liberty St . N. Y- 

brown, Jas. M., & Co., 115 Broadway, N. Y. 

Christie Lowe, Ashland Chicago. 

W., World Bldg., City. 

Harlow, J. H., & Co., Pittsburg, Pa. 

Loss, C. E., & Co., Pullman Bldg., Chicago. 

Mairs & Lewis, 18 Broadway, N. Y. 

Quigley, R. M. & Co., St. Louis, Mo. 

Reed & Co., W.S., The Rookery, Chicago. 

Remington & Co., Chicago, Ll. 

Roseve t & Sons, Warren, 16 Beaver St., 
New York. 

Sparks & Evans, 436 Walnut St., Phila. 

Staats, R. P. & J. H., 2% Broadway, N. Y. 

Standard Construction Co., Pittsb’g, Pa 

Woltmann. Keith & Co., Ii Wall St., N.. 


Centractors’ Machinery. 
American Hoist & Derrick Co., St. Paul. 
Bucyrus Steam Shovel & Dredge Co. Bu- 
ryrus, 0. 
Carson Trench Machine Co , Boston, Mass 
Claffy’s Sons, John, 48 Dey St., N. Y. 
Contracvwors’ Plant Mfg. Co., Buffalo. N. Y. 
Halpin, Wm, 47 Washington St , N. Y. 
Ingersoll-Sergeant Drill Co., N. Y. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Middleton, W. S., 52 John St., N. Y. 
Mundy, J. S., Newark, N. J. 
Souther, John, & Co., Boston, Mass. 
Toledo F’dry & Mach. Co., Toledo, O. 
M. Beatty & Sons, Welland, Ont. 


Corrugated Iron. 
Canton Steel Roofing Co., Canton, 0. 


Cranes 
Detroit F’dry. Equipment Co., Detroit. 


Creosoting. 
Lenigh Valley Creosoting Works, | Broad- 
way, New York. 
Old Dominion Creosoting Works, 5i Main 
St., Norfolk, Va. 
Vanderbilt Hopkins, 120 Liberty St., N.Y. 


Regulators. 
Standard ThermometerCo.,Peabody Mass. 


Diamond Drill. 
Stearns Bros., 337 Atlantic Ave. Brook- 
lyn, N.Y. 


Ditching and Grading Machines, 
Excavators. 

Beatty, M., & Sons,Welland, Ont. 

Bucyrus Steam Shovel & Dredge Co., Bu- 
cyrus, 0. 

Lancaster, James H., Cortlandt St., N. Y 

Marion Steam Shovel Co., Marion, 0. 

Osgood Dredge Co., Albany, N. Y. 

San Francisco Bridge Co., San Francisco, 
Cal; Seattle, Wash., and 183 World 
Bidg., N. ¥. 

Sovther, John, & Co., Boston. 

Toledo Foundry & Machine Co., Toledo,O. 

Vuican Iron Works, Chicago. 


Divers. 

Falcon, Jos. G., Evanston, Il. 

Knudson & Son, 874 Washtenaw Ave., 
Chicago, Ill. 

Thacher & Breymann, 236 Water St., 
Toledo, O. 


Diving Apparatus. 
Morse, A.J.,& Son, 140 Congress St.,Boston 
Schraeder, A., & Son, 32 Rose St. N.Y. 


Dredging & Dredging Machinery. 
Anderson & Barr, Jersey City, N. J. 
Atlantic Dredging Co.. New York. 
Beatty, M., & Sons, Welland, Ont. 
Bucyrus Steam Shovel & Dredge Co., Bu- 
eyrus, O. 
Industrial Works, Bay City, Mich. 
Lancaster, James H., Cortlandt , N. Y. 
Marion Steam Shovel Co., Marion, 
Mundy, J. 8., Newark, N. J. 
Oagoo1 Dredge Co., Albany N.Y 
Robt. Son Co., Baitimore, 


Instruments. 
Standard 
Mass, 


Thermometer Co., Peabody, 


Elevators, 
Ottis Bros. & Co., Park Kow, New York. 


Engin. Fmploym. Bureau, Syracuse, N. Y. 
Western Engineering Agency, Chicago. 


Enamiled Signs 
F. E. Marsiand, 4 W. Broadway, N. Y. 


Engines (Gas). 
Otto Gas Engine Works, Philadelphia, Pa. 


Engines (Hoisting). 

American Hoist & Derrick Co., St. Paul. 
Beatty. M., & Sons, Welland, Ont. 
Forsaith. 8. & Co.. Manchester, N, H. 
Industrial Works, Bay City, Mich. 
Lancaster, James H., Cortlandt St., N. ¥. 
Lidgerwood Mtg. Co. % Liberty St., N. Y. 
Mundy, J. Newark, N. J. 


Engines (St itionary). 

Carlisle Mfg. Co., Carlisle, Pa. 

Forsaith, S. C., Machine Co., Manchester, 
N. A. 

Poole, Robert, & Son Co., Baltimore, M4. 

Shipman Engine Co., Boston, Mass. 

Southwark F’dry & Mach, Co., Phila. 


Engines \Traetion). 
Poole. Robert, & Son Co., Baltimore, Md. 
“See Pumps.” 


Expansion Steam Trap. 
D’ Este & Seeley Co., Boston, Mass. 


Fence. 

Psge Woven Wire Fence Co., Adrian, 
Mich. 

Filters. 

Cumberland Mfg. Co., Boston, Masa. 

New York Filter Co., 145 B’way, N. Y. 

Fire Brick, Clay and Five Linings 

Montague & Co,, Chattanooga, Tenn. 

Ohio Sewer Pipe Co., Pittsburg, Pa 

Park Fire Clay Co., Pittsburg, Pa. 

Sharon Clay Mfg. Co., Sharon, Pa. 

Staten Isl. Terra Cotta Lumber Co., 
Woodbridge N. J. and N. Y. 

United States Fire Clay Co., Pittsburg, Pa. 


Fireproofing Material. 

Ohio Sewer Pipe Co., Pittsburg, Pa. 
United States Fire Clay Co., Pittsburg, Pa. 
Flush Tanks. 

Flush Tank Co., Chicago.. Ill. 

Fitzgerald, J. Leland, Schenectady, N. 7. 
Flexible Joint (for Water,G s, St’m) 
Falecn, J.G., Evanston Il. 


Foundry Equtpment. 
Detroit F’dry Equipment Co., Detroit. 


Frogs and Switches. 

Carlisle Mfg. Co., Carlisle, Pa. 

Males, A. S., & Co.. Cincinnati, 0. 
Pennsylvania Steel Co., Steelton, Pa. 
Ramapo Iron Works, Hillburn, N. Y. 
Weir Frog Co., Cincinnati, 0. 


Gages (Steam). 
Standard Thermom, Co., Peabody, Mass. 


Granite. 
Booth Brothers & Hurricane Isle Granite 
Co., 60 Bank St., N. Y 


Graphite. 
Dixon, Jos., Crucible Co., Jersey City, N.J. 


Grips (Capie Ry.). 
Robert Poole & Son Co., Baltimore, Md. 


Hoisting Buckets. 

Lancaster, James H., Cortlandt St., N. Y. 

Steubner. G. L. & Co.,168-170 E. sd St., Long 
Island City, N. Y. 


Hoisting & Conveying Machines. 

Brown Hoisting & Conveying Machine 
Co., Cleveland, O. 

Carson Trench Machine Co., Boston, Mass 

Hunt Co., C. W., 45 B’way, N. Y. 

King Bridge Co., Cleveland, O. 

Lavcaster, Jas. H., Cortiandt St., N. Y. 

Lidgerwood Mfg. Co., New York. 


Hydrants and Valves. 

Beaumont, Richard, Kankakee, Ill. 
Chapman Valve Mfg. Co., Ind.Orch., Mass, 
Eddy Valve Co., Waterford, N. Y. 

Holly Mfg. Co., Lockport, N. Y. 

Holyoke Hvdr.& Ir. Wks., Holyoke, Mass. 
Ludlow Va.ve Mfg. Co., Troy, N. Y. 
McLean, John, 298 Monroe St., New York 
Mellert F’dry & Machine Co., Reading, Pa. 
Michigan Brass Iron Wks., 
Pancoast & Rogers, 15 Gold St., New York. 
Peet Valve Co., Boston, Mass. 

Rensselaer Mfg. Co., Troy, N. Y. 

Ross Valve Co., Troy, N. Y. 

Tamaqua Mfg. Co., Tamaqua. Pa. 

Wood, R. D., & Co. 400 Chestnut 8t., Phila. 


Hydraulic Jacks. 
Dienelt & Eisenhardt, Philadelphia, Pa. 


Hydraulic Machinery. 
Watson & Stillman. N. Y. City. 


Inspection of Bridges and Kolling 
Steck. 

Aycrigg, Wm. A., 32 Warren St., N. Y. 

Colby, J. A.,Gerard Bdg, Philadelphia, Pa. 

Dagron, Lee L.. 447 Rookery. Chicago. 

Ferris & Co., G. W. G., Pittsburg, Pa. 

Hildreth & Co., rk. W., 2 Wall St., N. ¥. 

Landreth, Olin H., Nasbville, Teun. 

Testing Labratory, Ltd., Pitts- 
burg, Pa. 

Ricketts, Palmer C.,/7 First St.,Troy, N.Y. 

Stebbingn. W. L.. 22 Fifth Ave, Chicago 

Instruments (Engineers and Surveyurs) 

Alteneder, T., 355 10th St., Phila., Pa. 

Beckmann, L., Toledo, O. 

Buff & Berger, Boston, Mass. 

Deane, E. L., Holyoke, Mass. 

Eddy, Geo M., Brooklyn, N. Y. 

Fauth Co., Washington, 

Gurley, W. & L. E., Troy, N. ¥ 

Seelig & Kandler, 194 Madison St., Chicago. 

Heller & Brightly, Philadelphia, Pa. 

Keuffel & Esser Co., 127 Fulton 8t., N. Y. 

Mahn & Co., St. Louis, Mo. 

Pfister, Herm., 195 W. 5th St. Cincinnati,O, 

Young & Sons, 43 N. Seventh St., Phila, 

Laber (Italian). 

Cuozzo, Donato, 386 Broome 8t.. N. Y. City 

Martino, Chas. P., Brooklyn, N. Y. 


Urie Dredge Mfg. Co., Kansas City, Mo. 
Vulcan Iron Works, Chicago, [IL 
Drilling, Tapping. Reaming and 


Landscape Architect. 


Ricker &Wing,1i2White Bdg., Buffalo,N.Y. 


Locomotives. 

Baldwin Locomotive W'ks, Philadelphia. 
Males, A. 8., & Co., Cincinnati, O. 
Pittsburg Loco. & Car W’ks, Pit:sb’rg, Pa. 
Porter, H. K., & Co., Pittsburg, Pa. 


Lubricants. 
Jos. Dixon Crucible Co., Jersey City, N. J. 


Lamber (Car and Bridge). 

Lehigh Vy. Creosot. Co., Jersey City, N. J. 
Vanderbilt & Hopkins, New York. 
Machinery and Castings (Heavy 

Ad dyston Pipe & Steet Co., Cincinnati, © 
Machine Tools. 

Watson & Stillman. New York. 


Meacaring Tapes. 
Eddy. Geo. M. & Co., 345-383 Classon Ave., 


Brooklyn, N.Y. See also “Instruments.” | McConway & 


Meters (Water). 

Buffalo Meter Co., Buffalo, N. Y 

Hersey Mfg. Co., Soutn Hoston, Mass, 
Nationa: Meter Co., 282 B’way, New York. 
Thomson Meter Co., Brooklyn, N. Y. 
Union Water Meter Co., Worcester, Mass. 
Worthington, Henry R., New York. 


Mineral Wool. 
Berg & Co., 136 Liberty St., N. Y. 


U.S. Mineral Wool Co., 2 Cortlandt St., | 


N.Y. 
Mortar Colors. 
Tomkins, Calvin 1%) Rroadway.N Y. 


Motors (Water). 
Backus Water Motor Co., Newark, N. J. 


Worthington. H’y R., 86-88 Liberty St..N.Y. | 
Pelton Water Wheel Co., N.Y. City and | 


San Francisco, Cal 


Nut Lecks. 
Young Nut Lock Co., 15 B’way, New York. 


Ore Handling Machinery. 

Brown Hoisting & Conveying Mach. Co., 
Cleveland, O. 

Farrell nm § & Mach. Co., Ansonia, Conn. 

Lidgerwood Mfg. Co., New York. 


Paints. 

Jos Dixon Crucible Co., Jersey City, N. J. 

Filley, A. E , 2% Broadway, New York. 

Warren Chem. & Mfg. Co., 31-88 Fulton St., 
New York. 


Patent Law. 

Hopkins & Atkins, Washington, PD. C 

Rosenbaum, W. A., Times Building, New 
York. 

Smith, Jesse M., 36 Moffatt BI’k. Det., Mich. 


Paving (Asphalt), See Asphalt Paving. 


Paving Block (Stone). 
Booth Bros. and Hurricane Island Granite 
Co., Bank St.. N. Y. 


Paving Block (Wood). 
Lehigh Vy. Creosoting Co., Jersey City. 
Ohio Paving Co., Columbus, 


Paving Brick (Fire Clay). 

American Fire Clay Co., Toronto, 0. 

Ohio Sewer Pipe Co., Pittsburg, Pa. 

Ohio Paving Co., Columbus, O. 

Unitea States Fire Clay Co., Pittsburg, Pa. 
Freeman Fire Clay Co., Freeman, 0. 

Park Fire Clay Co., Pittsburg, Pa. 


Pertorated Metals. 
Mundt & Sons, Walker St., N. ¥. 


Phosphor-Bronze. 
Phosphor-Bronze Smelting Co., Phila., Pa. 


Pile Driving Macanitnery. 
American Hoist & Derrick Co., St. 
Minn. 
Beatty & Sons, M., Welland, Ont. 
Bucyrus St. Shov. & Dredge Co..Bucyrus,O, 
Cram. 8. J. and A. B., Detroit, Mich. 
Industrial Works, Bay City, Mich. 
J. 8S. Mundy, Newark, N. J. 
Lancaster, James H., Cortlandt St., N. 
Lidgerwood Mfg. Co., 96 Liberty St., N. Y. 
Males, A. 8., & Co., Cincinnati, 0. 
Ryan-McDorald Mfg. Co., Baltimore, Md. 
Toledo Foundry & Machine Co., Toledo, 0. 
Vulean Iron Works Chicago, IL. 


Pipe (Cast Iron). 

Addyston Pipe and Steel Co., Addyston, O. 
Chattanooga Fdy. & PipeWorks, Chatt’ga. 
Donaldson Iron Co., Emaus, Pa. 
Drummond, M, J., 192 Broadway, N. Y. 
Howard- Harrison Iron Co., St.’ Louis. 
Jackson & Woodin Mfg. Co., Berwick, Pa. 
Lake Shore Foundry, Cleveland, 0. 
McNeal F’dry & Pipe Co., Burlington, N. J. 
Mellert F’dry & Machine Co., Reading, Pa. 
National Fdy. & Pipe W’ks, Scottdale, Pa. 
Pancoast Rogers, Platt New York. 
Radford Pipe and F’dry Co. Cincinnati, 0. 


| Evans. Geo. 


| Pennsylvania Steel Co 


} Robinson, W. G., 
| Shoemaker, A. T., 11 


| Barris Foundry & 
j 


Paul, | 


Deane St. Pump Co.. Holyoke, Maas. 


Howell, D. J., Nat. Union Bdg.,Washingt’n. | Dean Bros.’ St. Pomp W’ks. Ind’nap’s, Ind 


Fdwards, Joseph, « Co., 412 Water St. N 
Fraser & Chalmers, Chicago 
Groshon High Duty Pumpime Fnegtne Co. 
New York 
Holly Mfg. Co., Lockport, N. Y. 
Hughes Steam Pump Co., Cleveland, 0, 
Knowles St. Pump Wks. N.Y. and Bo 
Laidlaw-Denn-Gerdon Co., Cincinnati, 
Lang & Goodhue Mfg. Co., Burlington, Vt 
Maslin, John & Son, Jersey City, N. J. 
Naylor, Ernest W., Whitehall St. N. ¥ 
Norwalk [ron Wks. Co.. S. Norwaik, Conn 
Nye, Geo £74 W Wash'ton St... Chicago 
Pulsometer Steam Pump Co.. New York 
Schuee, Alexander 48 Pxeh. pi, N.Y 
Southwark F’dry & Mach Phila... Pa 
Van Wie. Irwin. Syracuse NY 
Worthington, Henry R., New York 


Rail Joints, 
Males, A.S., & Co., Cincinnati, O 

Torley Co., Pittsburg, Pa 
Pennsylvania Steel Co., Steelton, Pa. 
Rallis (Stee! 
Dudley, P. H., Pine St 


} 2 

is Waust..N.¥ 
Males, A. 8., & Co., Cincinnati, 0 

. Steelton, Pa, 


| Railway 
| Beamless Brake Co , 41 Dey St., N.Y. 
; Carlisle Mfg. Co., Cartiste, Pa. 


Evans, Geo. A.. 4) Wall St.,N.¥Y 

Males, A. S., & Co., Cincinnati, 
idleton, W.S., 52 John St.. 

2 Broadway, N.Y 

Broadway, N.Y, 


| Railway Interlocking. Switching 


and Signaling Appliances, 
Hall Signal Co., +) Broadway, N. ¥. 
Johnson Railroad Signal Co.. Rabway N.J 
Mozter Safety Signal Co , Galion, « 
Pennsylvania Steel Co., Steelton, Pa 
Ramapo lron Works, Hiliburn, Rockland 
Weir Frog Co., Cincinnati, 0. 


Riveting Machines. 


Alien Riveting Machine Co... New York 

Road Rollers, 

Addyston Pipe & Steel Co., Cincinnatt, 0 
Machine Werks 


Harrisburg, Pa. 
Reck Drills. 


| Clayton Air Compr. W'ks, 43 Dey 8t., N.Y 


} Ingersoll-Sergeant Co., 
| Rand Drill Co., N. City. 


Rock and Ore Crushers. 

American Road Machine Co , 
Square Pa 

Riake, Theo. A.. New Haven, Conn 

Farret! F’dry & Mach. Co.. Ansonia. Conn. 

Frisbee Lucop Mill Co., 1% Lib’ty S¢.. N.Y 

Gates Iron Works, Chicago Cit; 

Machinery Co., Tiffin, 0. 

jerve & Miller Engineering Co., 2c 


ae Fdry. & Mach. Works, Rockaway 


Kennett 


Correspontence School of My chanics 
Scranton, Pa. . 
See Colleges. 

Screws, 

Franklin 8. Miles. Philadelphia. 


Sewer Excavating and Hol 
Apparatus. 
Brown Hoisting & Conveying Mach. Co. 
Cleveland, O 
Carson Trench Machine Co., Boston, Masa, 
| Sewage Pumping Machinery. 
Leidlaw-Dunn-Gordon “6. Cincinnati. O 
Worthington, Henry K , #6 I ib’ty St., N.Y 
Shatts 
Stow Mfg. Co., Binghamton, N. 


Sheet Piling, 

Wakefield Sheet Piling Co., 
Chicago. 

Skylights. 

Plenty, Josepbus, Jersev City, N. J 

Vail & Young, Baltimore, Md. 


Monadnock 


Stand-Pipes. 

Caldwell Co., W. E.. Loutsville, Ky 

Cunningham Iron Wks, Co., Boston Maas 

Hodge, &.. & Co. East Rosten, Masa. 

Riter & Conley, Pittsburg, Pa. 

Sharon Boiler Wor«s, Sharon, Pa. 

Stearns Mfg. Co.. Erie, Pa. 

U. 8. Wind Eng. & Pump Uo., Batav ta, i 
| Wood, RK. D., & Co., 40 Chestnut St.. Phi 


| Stationery, Printing. etc, 
Chas. F. Ketcham & Co..277 Nassau St. N_Y 


Steam Pipe Insulation. 


Wood, R. D., & Co., 400 Chestnut St., Phila. | 

Pipe, Fire ¢ lav ‘Sewer and Culvert), | 

Columbus Sewer Pipe Co., Columbus, 

Freeman Fire Clay Co., Freeman, 0. 

Lookout Sewer Pipe Co., Chattan’ga,Tenn. 

Montague & Co., Chattanooga, Tenn. 

Ohio Sewer Pipe Co., Pittsburg, Pa. 

Park Fire Clay Co., Telephone Building, 
Pittsburg. Pa. 

Staten Island Terra Cotta Lumber Co., 
New York. 

United States Fire Clay Co., Pittsburg. Pa. 

(Spiral Riveted). 

Abendroth & Root Mfg. Co., N. Y. 

Pipe (Wrought Iron). 

Sumner & Goodwin, 15 Oliver St., Boston 


Pipe (Wyckoff Water). 

Michigan Pipe Co., Bay City, Mich. 
Pipe Laying (Contractors). 
Falcon, Jos. G.. Evanston, Ml. 
Harlow & Co., J. H.. Pittsburg, Pa. 


Pipe Cutting Machine. 

Smith, Benjamin C., 275 Pearl St., N. Y. 

Pueumatic Foundations. 

& Barr, 24) \ith St., Jersey City, 
N.J. 

Sooysmith & Co., 2 Nassau St., N. Y. 


Power Hammers, 
Forsaith & Co., 8. C.,Manchester, N. H. 
Dieneit & Eisenhardt, Philadelphia, Pa. 


Pressure Regulator (Steam) 
D'Este & Sceley Co., Boston, Mass. 


Pressure Regulators (Water). 

Ross Valve Co., Troy .N. Y. | 

D'Este & Seeley Co. (Curtis Regulator 
Co.) Boston, Mass. 

Standard Thermom. Co., Peabody, Masa. 

Union Water Meter Co., Worcester, Mars. 


Palleys. 

Moore & White Co., Philedeiphia 

Pumps & Pumping Machinery. 

Allis Co., Edw. P., Milwaukee, Wis. 

Barr Pump. Engine Co., Philadeipbia, Pa. 

Blake, Geo. F., Mfg. Vo., N. Y. and Boston, 

Buffalo St’'m Pump Co., Puffalo, N. Y. 

Cameron, A. 8., Steam Pump W’ks, ft. ct 
23d St., N.Y. 

Davidson,M. T., Brookiyn, N. Y. 


Steel Castings. 


Chester Steel Cast.Co., 47 Libr’y St..Pbhila 


| Standard Steel Casting Co., Thurlow. Pa. 


Steel Plates. 
Carbon Steel Co., Pittaburyg, Pa, 


Steel and Iron. Rust Proof. 
Gesner, G. W., 21 State N. ¥ 

U. 8. Wind Eng. & Pump Co., Batavia, U1), 


Tapping Machines (for Water 
Gas Pipe) 


Harlow & Co.. J. Pittsburg, Pa. 


an 


Temperature 
Standard Thermom. Peabody, Maas, 


Testing Laboratory. 

Olin H. Landreth, Vanderbilt Univ., Nash 
ville, Tenn. 

Pitrsburg Testing 
burg. Pa. 

Riehle Bros., Philadelphia, Pa. 


Laboratory Pitts 


Testing Machines. 
Rieble Bros. Testing Mach. Co., Phila. Pa 


Thermometers. 


Standard Thermom. Co., Peabody, Maas. 


Tires (Steel). 


Transmission Machinery. 
Poole, Robt., & Son Co., Baltimore, Md. 


Trench Machines. 

Brown Hoist. & Conv. Mach. Co., Cleve, O 
Carson Trench Machine Co., Boston, Masa. 
Velocipedes BR.) 

Sheffield Veloc.Car Co.,Three Rivera, Mich 
Wheelbarrows. 

Steubner G. L. & Co., L. £. City N. y 
Cockburn Barrow & Mach Co., ersey Cit 
Wind Mills. 

U. & Wind Eng. & Pump Co. Batavia ill, 


Wire Rope. 
Trenton [ron Co 


NEWS. 


ESTABLISHED 1883. 


CAPITAL (PAID UP) $250,000. Patent Excavator 
Now succesfully 
Treas. KRUSI, Chief Engineer. 


BUILDING, NEW_ YORK 


Civil and Contractors. 


SPECIALITIES: Machinery for Economical Excavation Canals; for Suction 
Dredging; for Filling and Reclamation Low 


WILL DIC AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines Work Washington, C., Oakland, Cal., and Jacksonville, Fla. 


SANFORD 


Five Sizes for and 
Contract Work, Brick Yards, 
Stone Quarries, Stripping and 


Ore, Coal, Etc. 


All Types and Sizes; for All 
Purposes; Elevator, ippe 
Clam Shell, Suction. 


Machines for Special Work. 


CAPACITIES. TONS. FOR DREDGING AND 


IMPROVEMENTS. 


WITH EITHER DROP Fuller Building, JERSEY 
STEAM HAMMERS. BRYAN SAVANNAH, Ga. 
ADVERTISE CONTRACT WORKS 


I 
SOUTH MILWAUKEE, WIS, NEWS 


Loweth, Cnas. F.. Pittsburg & CarWkr. 6/StearnsMfgUo ... .......... 30 
List of Advertisers. Garlinghouse, F. L........ .. «- Ludlow Vaive Mfg. > | Pittsburg Reduction Co ....... Stebbings. W. L... ....... 1 
Abendrotn & Root Mfg. Co.. 34 | Clatfy’s Sons, Jobn.............. 12 | Gesner, G. W ... Platt, Steward & MeDermoti.. 12 
#tna Powder Co 5 | Cockburn Barrow & Mach. Co... 14 | Goldmark, Henry ..........-.-- 2 | Malbouhan, M 3 | Poole, Co... 00000. 
Albree, Chester B...... 281 Cofrode & Evans......... .....- 28 | Gray, Samuel M................ 2| Males & Co., A 6 | Porter, H. Ke Co. eee 6] sumner& Goodwin. 15 
Anderson & Barr... 231 Mechanics Harlow & Jas. McNeal Pipe & Fary. G 35 | Rand Co ....... | Thomson, T. Kennal 3 
Dret 2 ‘re > W 2 
Berg & CO. 82 Detroit Fdry. & Equipm.Co.... 12 | ) Pump ©o. Rose velt & Sons, Warren 12] Utica Pipe 2 
Berkeley, R. 2] Dietzgen Co., Eugene.... ..... Hunt Co. C. W a“ Rosewater, 
Hooth, Garrett & Blair..... 2] Eddy & Co,, George M....... ... 8 | Jackson, D.C, apdiler ...... ell. J. A. 4 
Boston HKridge Works.......... Eddy Vaive Co 15 | Jackson, 2| Ohio Paving Co........... 31 | Shailer & Schnigiau, .. 23 | Wakefield Sheet Piling Co.-.... 16 
Brand, James..... 13] Eimira Bridge Co....... _.. 27} Johnson Railroad Signal Go.... 1 Osborne & Son, 6....... ... Shaw Edw. 8......... 3] Waring, Jr., Geo. E.... ....-- 
Brown Hoisting & ‘Conveying Eng. Employment Bure au.... Johnson & Wilson.. ....... .... 38 | Osge Dredge Vo 25 | Sheffield Velocipede Car Co.. 1 Warren Chemica & Co.. 
Machine Co., 1 | Jos. Josephs. ....... szood, Jos. O . 38] Shields, Wm. S...... Warren F’dy & Machine Co.. . 
Buckeye Portland Ve ment Co.. 13 Kennedy Julian ............ 3 Shoemaker, A.T.... ... 22) Weir Frog. CO. ss 
Bucyrus Steam Shovel &Dredge | Kennedy Valve Mfg. Co.... .... 14 Sicilian py Paving Co.: 15 | Western Cement Co as 
Gs... | Kenwood Bridge Co... . .. | Page Woven Wire Fence Co.... | Sikes, F. G. & G. R........ 3] Western Engin’ring Agency .. 
suffaio Steam P — Kiersted, Wynkoop....... ..... 2| Pancoast & 35] Smith, Benjamin C..... ...... 10] Westinghouse Air Brake Co.. 
Builders Iron Foundry . .....-. 16 | Farrel Foundry & Machine Co.. King Bridge Co............ -.... % Parker, 3 | Smith Bros.. sees Whimery, 
Bush Cattlequard Co............ | Feind, Bernard . . Knudson & Son ..... 12| Pasechke & Kelly. | Smitn, Jesse M....... 3 Wiley Sons, Jonn. 
Field, m. 2) Laidlaw-Dunn4ivraon 32 | Patterson, M. D..... ......... 3 | Snyder, Wilkins & Martinez.... 
Caldwell Co., W. B..... | Filley, .... Lake Shore Foundry........... Pelton Water Wheel Co... | Sooysmith & - 26) Wilson 3 
Santon Steel Roofing Co....... 26 | Flad. dward 2} Lang & Goodaue Mfg. Co ... . 33 | Pencoyd lron Works........... orks. ...-.. Woltmann. “Keith 
Carpenter Bros .... 12 | Fitmt & see 13} Lehigh Valiey Creosoting Wks 2 | Penna. Military Academy. 30 | Southwark & hacnine Oo. 36 Woolman, G. 8 
vampion Bridge Co 28 | Forsaith & Co., % | Lesiey & Trinkle.. Peet OO. 15 Wrought (ron 
Chapman Valve mfg. 15 | For Sale .......... 22} Lewis, Harry J... Pfiste ~ Wuerpel Swite 
Caattanooga F’dry & Pipe W’ks 35 | Foster, W.C............. 2 erwood Mfz. Co. us Engineering ‘Wks Stan ruction 4 
OQneate Caatings Co . J. D . | Belk Ma nine ey a Young & Soms.......... 
Chieago Bridge & Co...... 27 Fraser & Chalmers. ... 16 WO. 28 | Phoenix Bridge Go ..... 26 | Stand ermome ace Youngstown Bridge Go......... 


Bucyrus Steam She 
| 
| 


STEAM SHOVEL. 


NEWS. 


THE MARION STEAM SHOVEL COMPANY, 


NIARION, OHIO. 
are pleased announce the success our company 


COLUMBIAN EXPOSITION the matter Awards. have received 
the Tes imo ias. Our Diploma reads: 
* Marion Steam Shovel Co., Steam Shovel and Dredge Machinery 


1. For General Excellence of Design of Barnhart'’s Steam Shovel, giving wide 


working range with simplicity of parts. Also for Kxeellence of Design and Workman 
ship of Dredge Machinery. 


2. ttallast Unioader. Excellence of Design, enibiing ordinary flat cars to be used 
efficiently in constraction service with small expense, no permanent fixtures on cars being 
necessary. 

more need added the simply tells the tale the merit our 

Machines. This Award was not given the National Exposition Railway Ap- 
JAMES CLARK, President. ALLEN HOWE. JOHN Sec. Treas 


OTIS CHAPMAN, 
STANDARD GRAVEL AND HARD PAN 


EXCAVATOR, 


BOSTON. 

Earth displaced ONE-QUAR- 
TER LESS EXPENSE 
than any other 
machine. 


hereby that used the Otis patent improved Steam Excavators the past 

years, inds earth excavation, and believe the best dry land excavator 

use, and the only one that will work successfuily hard pan material. have excavated 

and put into ears five million yards under one contract for making land Boston; witn two 
machines loaded from seventy eighty thousand yards per 


The Victor Excavator. 


We are now prepared to show. by unrefutable + roofs, that Our excavators are way (a long ways) ahead of all our 
competitors. It received the highest premium, in the face of the powerful opposition of two rings who conspired to 
Itis now admitted by a!l who have 
used the different kinds of Excavators 
that the Victor is the best one on the 


parte, least likely to get out of 
order, and therefore the least expense 
to keep up, and the cheapest, every 
thing considered 
Its construction is simplified 
patented devices which a al 
complications. It has the 


down in 3 minutes to pass low 
bridges when running over the road. 
phe! loaded on to flat cars 3,120 yds. 
in 10 hours, and can excavate any 
kind of material that can be dug by 
any other Excavator ever built, and 
more of it. Send for Ill 
Catalogue. 


BEATTY SONS, 


WELLAND, ONTARIO. 


Dredges, Ditchers, Derricks, Steam Shovels, 
ENCINES, 


Horse Power Hoisters, Gang Stone 
Saws and Stone Derrick 


Centrifugal other 
Contractors’ Plant. 


MFG 


CHICAGO 


Contractors for Public Works, Canais, 
Harbors. Bridges, Foundations, 


Office: No. Front St., 


Dredge Company, 


State St, ALBANY, 
Dredges, 
Ditching Machines, 


Derrick Cars, 


Excavators. 


INDUSTRIAL WORKS, 


BAY CITY, MICH. 


RAIL SAWS 
TURN-TABLES, 


CRANES, 
WRECKING CARS, 
STEAM SHOVELS, 
PILE DRIVERS, FREIGHT CONVEYORS. 


URIE DREDGE MANUFACTURING 


Tenth and Hickory Streets, KANSAS MO. 


WRITE FoR ILLUSTRATED 
any 
SINGLE AnD 
of work 
direct geared, link 
ST. PAUL, MINN. 
eight spool, lock 


For Deepening Channels, Harber Improvement and Land 
AMERICAN 
UBLE 
DER, with improvec 
patent friction 
adapted for all a 
Single and Doupke 
Drum, friction and 
motion MINING En- 
gines. Four, six ana 
Chicago, So. St. 
Carew Bidg. 


clutch, 
ing BRIDGE 
ING Engines. Dou 
ble cylinder, double 
m friction drum DOCK 
BUILDING and PILE DRIVING Engines. Quick 
motion. friction geared COAL HOISTING Engines. 
Powerful compound geared, reverse link motion and 
friction geared QUARRY Engines. WITH OR WITH 
OUT BOILERS. Any amount of reference given. 
Established 1870. 


ATLANTIC DREDGING CO. 


SEND LATEST 


gines, boilers. machine tools and genera 
mill mach inery, both new and second-hand, 
specialty. Write fully, stating jus’ 
what you want. Over 7,400 machines, 

ces our new list 
ers. 


FOR 


RIVER HARBOR IMPROVEMENTS 


PINE STREET NEW chinery Deal 


— 


at, 
/ below grade, and can be lowered = i 


ENGINEERING NEWS. 


MAIN OFFICE: MILLS BUILDING, BROAD AND WALL YORK, 
Plant Always Ready Build Any Part the Country Among the Works are the Piers and Foundations for 


BRID PIERS, the Following Large Bridges 


use us, and for which control the American Patents, make the construc- 


4 
MOR FOLK Rs 


New York; 931 The Rookery, Chicago, 


Both permanent and draw spans; also 


Railroads, Iron Viaducts, ENCINEERS AND BUILDERS 
Piers, Turn Tables, Plate Girders, 


BRIDGES, VIADUCTS, ROOFS, TURNTABLES, 


AND ALL STRUCTURES IRON AND STEEL. 
ALDEN, Proprietor, Rochester, Proprietor, Rochester, All Work Done the Premises—from Ore Finished Bridge. 


THE VARIETY IRON WORKS CAPACITY BRIDGE WORKS, 40,000 TONS PER ANNUM. 


Estimates and Special Designs will Furnished 


DAVID President. 
EEL BRID GES, Superintendent. SEYMOUR THOMAS, Resident Engineer 


TURNTABLES. “ANTI- RUST” REASE 
VAILE For the Prevention 


—CHEAPER THAN WHITE LEAD AND TALLOW.— 


PATENT ETALLIC IRON Co., FARRELL FouNDRY MACHINE Co., BERLIN IRON users. 
for Circular to— 


Factories, where Large and 


Lights are required. Thousand feet use. 
SEND FOR ILLUSTRATED CATALOGUE. 
Iron, Steel, Howe Truss 
and Combination Bridges, Turn Ta- 


bles, Draw Spans, Roof Trusses, 


SNYDER, Prest. BALL, JAS. RICHARDSON, Treas. 
LIFFORD HOLBROOK, Vice-Prest. BELDING, Supt. 


ESTABLISHED 1877. 
Piers, Substructures, Foundations, 


THE CANTON STEEL ROOFING CO. 


PATENT EAVE TROUGH, CONDUCTOR PIPE, ETC. 


OF EVERY DESCRIPTION. 


~EVE COUNTY— BRIDGE ENGINEER OWN COPY SUPERIOR WROUGHT IRON TURNTABLES SPECIALTY. 


J 
MELVILLE, Sole Manufacturer, No. Moore St., New York. 
MO. VALLEY BRIDGE IRON WORKS 
BOSTON MASS. 
a 


ENGINEERING NEWS. 


AND STEEL BRIDCES, VIADUCTS, ROOFS, ETC. 
and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 520 Welles Bldg., Broadway. CHICAGO OFFICE: 1105-1107 Rookery. 


WROUGHT IRON BRIDGE 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE, 1004 OWINGS BUILDING, CHICAGO. 


CURTIS, Western Representative. 


ENGINEERS AND MANUFACTURERS. 


Mauri 


Steel Bridges, Roofs Turntables, 


ELMIRA, 


Bridge Viaducts, Roofs, 
Railroads, Marin 


ers, etc. OFFICE WORKS: NEW OFFICE: 
HENRY OLIVER, President. SCHULTZ, Vice-President. SCHULTZ, Secretary and Treasurer. 


SCHULTZ BRIDGE IRON COMPANY, 


PITTSBURG, PA. 


WESTERN OFFICE GENERAL OFFICE AND WORKS: 


PHIL Monon 322 Dearborn St., Chicago, Chartiers Station, Pitts. Lake Erie Ry., Allegheny Co., 
ain Stree Ky. 


PENNSYLVANIA STEEL COMPANY, 


No. 208 SOUTH FOURTH STREET, PHILADELPHIA. STEELTON, PENNSYLVANIA. 
STEEL RAILS ALL PATTERNS. AND STEEL 
FROGS AND for All Tracks. GIRDERS AND BUILDINGS 


ROBERTS COMPANY. 


MANUFACTURERS OF 
DESIGNERS AND MANUFACTURERS OF 


WROUGHT IRON AND OPEN HEARTH BRIDGES, TURNTABLES, Etc. 


FFICE 261 4th Street, PHILADELPHIA, PA. WORKS: PA. 


Metal Bridges, Girders, Turn-Tables and YOUNGSTOWN BRIDGE 


OFFICE AND WORKS: 
Roofs, Turntables and Structural Work, 
FALLS, YOUNGSTOWN. OHIO 
BRIDGES AND STRUCTURAL STEEL 


Johnson’s Theory and Practice 


STANDARD WORKS FOR CIVIL ENGINEERS. 


Sixteenth 


loth. 
Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- Fifth $5.00 
Bye-Bars and Upset Rods specialty. Searles’ Field Wheeler’s Civil 


Sixteenth edition, Fourth edition. 8vo, 


Main Office and GROTON, 


VERNON, HOUSTON, For Sale Engineering News Publishing Co. New York. 


ENGINEERING NEWS. 


ENGINEERS AND 


) 


Work, Deep Foundations and Tunneling Materials, 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND SYSTEM TUNNELING. 


ic OREQGE FOR 


240 STREET, JERSEY CITY, 


CARL BINDER, MAURICE 


BINDER SEIFERT, THE TOLEDO BRIDGE COMPANY. 


AND CONSULTING THE SMITH BRIDGE COMPANY, 
ROOFS, AND FOUNDATION WORK. 


Room 803 Royal Insurance Building, 169 Jackson St., Chicago, TOLEDO, OHIO, 


ENGINEERS AND BARKER, PAUL WILLIS, Sec. and Engr. 


DOCKS, BRIDGES, TRESTLES, BUILDINGS. 


BROADWAY, NEW YORK. 


Engineer and Contractor. OFFICE, 614 CHICAGO. 


WORKS, GRAND CROSSING, ILL. 
DESIGNS FURNISHED REQUIRED. 


Railroad Bridges Work. Mill Factory Buildings, Etc. AMPION BRIDGE 


Rooms ride 610, G11 Phenia Building. 138 Jackson St... Chicago, Ill. THE MASSI LLO BRIDCE Co., 
Works and Main Office: MASSILLON, 
Steel and Wood Railroad and Highway Bridges and Structural Iron Work. 
Toledo Office: Darst Block, Adams Street. 664 Monadnock Building. 


Watts President. Treasurer. BLAKELY, Engineer 


t neumatic Foundations, Tunnels, Docks, Subaqueous an 


Office, Broadwa 
arbor Work. Water-Works, Sewerage, Steam, Electric Railways. Works PATERSON, New York 


BRIDCE BUILDERS. 
ught Iron and Steel Railroad and Highway Bridges, Depots, Turn 


bies erated R. R., @ 


Bridge and Trestle Work, Dooks, Buildings 


DESIGNS FURNISHED REQUIRED, 
Office, 328 Chestnut St., Room 57, Philadelphia, Pa. STEAM 
has per cent. its total weight the driving ram its Standard Size. 


ADAMS AVENUE, DETROIT, MICH. 
Open-Hearth Steel and Beams, Channels, Tee 


BUILDERS BRIDGES, ROOFS, VIADUCTS, TURNTABLES, JOHN ALLEN, 


And all kind CONSTRUCTED WORK STEEL and IRON. 
Office: NO. 226 SOUTH FOURTH STREET, PHILADELPHIA, PA. 
PA. 


Columbian 


Exposition DROP PILE HAMMERS, 


Have Awarded 


MEDALS for PILE 


VULCAN IRON WORKS, Cuicaco. 
PILE DRIVING MACHINERY. 


MACHINES DESIGNED FOR SPECIAL 


RECORD: 


10,919 driven 


Letter proving above statement mailed 
application. 


and Gerard Avenue New York. 


Bridg 
| | 
a > 


ENGINEERING NEWS 


THE WESTINGHOUSE COMPANY 


now prepared fill orders notice for one one 


thousand sets AIR-BRAKES FOR FREIGHT CARS, having 
their new works annual for turning out air brakes 


250,000 FREIGHT CARS, 
PASSENGER CARS, 
10,000 LOCOMOTIVES, 


BESIDES REPAIRS FOR THE 


300,000 Freight and Passenger Cars and 
26,000 Locomotives already equipped 


THE WESTINGHOUSE AIR-BRAKE 


XXX ENGINEERING NEWS 


STAND-PIPES. 


PENSTOCKS, PIPE, BOILERS, 1ANKS, 


WOODBURY AUTOMATIC ENGINES, 


and Compound, Medium and High Speed. 


STEARNS MFG. GO., Pa. 


SEND ALL COMMUNICATIONS THE MAIN OFFICE, ERIE, PA. 


PHILADELPHIA NEW YORK: SAN FRANCISCO: 
944 Drexel Building. 186 Liberty Street. and Spear Street. 


Bt. cor Boston, Engineers and Contractors, 


CHICAGO: 


1120 The Rookery 


MANUFACTURERS AND BUILDERS OF 


Etc Etc Heavy Red Cypress 
BUILT 


Blast Furnaces, 


Steam Boilers and General Works Catalogue 


Rolling Mills. 


PITTSBURCH. 


BLOGK SIGNALING 
TAS. 


With and Drawings 
the Different Systems Use 


East Boston, Mass. 


BOSTON OFFICE: 
Room 72, Mason Building. 


have erected 
the United States. 
PIPE The Most Practical and Economical 
book designed make the Salisbury, 100 Engineers and Architects. 
Cobourg, 
PRICE $2.00. Mich Consulting Engineers Branch Office: 119 Franklin Buffalo, 
FOR 
Smith, TABLES FOR THE COMPUTA- 
Sharon Boller Supply TION RAILWAY AND OTHER 


Engineering News Publishing Co. 


(Limited) 


EARTHWORK. Computed Prof 
PA. 


Price $1. For sale Eng. News 


and 


ENGINEERING SCHOOLS COLLEGES. 
UNIVERSITY, MILITARY COLLEGE, 


32d year begins Sept. 20. Civil Engineering, 


Treatise Hydraulic and 


THE COMPARATIVE MERITS Water Supply Engineering 


VARIOUS SYSTEMS 


Lawrence Scientific School, Chemistry, Arts; also Preparatory Courses, 


This Schoo! will offer instruction the fol- 
owing departments 1893: Civil Engineering, 
Topographical Engineering, Electrical Engi- 
Sanitary Highway 
Mechanical Engineering, Chem- 
istry, Geology, Biology, Anatomy, Physiology 
and Physical Training, General Course 
Science. The annual fee for these courses 

150 each. For programme and other informa- 
tion address SHALER, 

CAMBRIDGE, 


Courses Civil, Mechanical, Electrical and 
Mining and Architecture. 
Also seven courses in literature and science. 
Forty-two instructors; extensive equipment 
fees merely nominal. For catalogue infor 
mation address REGENT, 


CHAMPAIGN, ILL. 


Scientific and Classical, under able instructors; 
thorough Military Instruction Ar- 
tillery and Infantry), designed supplement 
training. For ingrafting method, 
and quickness thought and 
action, this system not surpa 
Catalogues 
CHESTER, PA. 


RENSSELAER 
School Engineering, 


ESTABLISHED 1826. Send for Catalogue 
the Director. 


WESTERN UNIVERSITY 
Engineering 


Courses Civil, Mechanical and Electrical 
Engineering. Shops and Laboratories. For 
information address 

DANIEL CARHART, 


ALLEGHENY, 


CAR LIGHTING: Investi- 
gation the Cost, 
Safety. Light-Giving Powers and 
General Advantages Oil 
Lamps, Gasoline Carbureters, 
Compressed Gas, Electric Light- 
ing. 

man and Baker. 


Exact Formule for 
their Determination, together 
with Practical and Accurate 
Tables for Use the Field. 


TRACK: Complete Manual 
Maintenance Way, according 
the Latest and Best Practice 
Leading American Railroads. 


$1.00 


By J.T. FANNING, Consulting Engineer, 


M lis, Minn 


The most complete theoretical and practica 
treatise yet published on these subjects; writien by 
an engineer of large experience in designing and 
the construction of pubtic works. Ninth Edition 
8vo. 675 pages, 20 illustrations, many new formulas. 
Price, For sale ENGINEERING NEWS 
PUBLISHING Co. 


Table Book for Civil and Me- 
chanical Engineers. 


ins.), 195 pages, which include 

different tables. comprise metri- 
cal tables, sguares, cubes and 
roots, sines, tangects, weights and 
specific gravities, velocities, strevgth col- 
umns, metals, rainfall and 
many others. 

FOR SALE 


Engineering News Publishing 


SAW MILL MACHINERY, PULLEYS, SHAFTING, ETC. 


HILL, President. 


INGINEERING NEWS. 


-_ 


BALDWIN, WM. McFARLIN, Treasurer. 


ROBINSON, Secretary. 


THE UNION SEWER PIPE CO. 


REPRESENTING: 


Akron Sewer Pipe Co. 
Buckeye Sewer Pipe Co. 
Camp Thompson. 
Crown Fire Clay Co. 
Hill Sewer Pipe Co. 
National Sewer Pipe Co. 
Pennsylvania Sewer Pipe 
Limited. 
Robinson Bros Co. 
Sperry Sewer Pipe Co. 
Summit Sewer Pipe Co. 


Works foot LOOKOUT MOUNTAIN near 


THE VALLEY 


CREOSOTING WORKS. 


Works: PERTH AMBOY, 


Lumber, Piling with DEAD 

OIL TAR. Creosoted timber fur- 

Cylinders feet long. Kail and Water 

Communication. 

Omce: Washington Building, 
Broadway, 


VANDERBILT HUPKINS, 
Lumber Manufacturers. 


RAILROAD TIES 


Railroad Supplies, White and Yel- 
low Pine, spruce and 
Dimension Lumber Sawea order. 
LIBERTY ST.. NEW 


Remored from 120 Linerty St. 


and types locomotives 
from level 528 ft. per mile, accord- 
ENGINEERING NEWS PUBLISHING 


REMOVE ano PREVENT 
SCALE 


ALL KINDS 


STANDARD, VITRIFIED AND SALT 
Sewer and Railroad Culvert Pipe. 


Especially recommended for smoothness inside surface and conformity 
For Price List, Discount, &c., Address 
LOOKOUT SEWER PIPE CO., CHATTANOOGA, TENN. 


CIRCULARS FREE APPLICATION. 
AGENTS WANTED. 


MANUFACTURERS 


STANDARD 
Akron Sewer Pipe, 


SALT GLAZED 


SEWER PIPE 
AGAINST THE WORLD 


OF—— 


SALT GLAZED VITRIFIED SEWER AND 
DRAIN PIPE AND FLUE LININGS, 


Fire Brick, Ornamental Front Brick all colors, Architectural Terra Cotta 
and POROUS TERRA COTTA “TERRA COTTA 
and Hard Tile for Fire-Proofirg Buildings. 
MINERS AND SHIPPERS CLAY, FIRE MORTAR, ETC. 


This Company owns the exclusive right manufacture POROUS COTTA and 
and Richmond County, 


Offices: Formers Loan and Trust William Street, New York. 


THE OHIO PAVING 


GENERAL CONTRACTORS FOR STREET PAVING 


i | | AND MANUFACTURERS OF THE 


NALLWOOD PAVING BLOGK 


Over Miles the Hallwood Block Laid Columbus. 
Over Miles Laid Other 


AZED 


Dominion Creosoting 


Norfolk, Va., Office Main Street, under 
Hotel. 


Yellow pine timber all dimension 
Cross Ties and Piling Creosoted with 


DEAD COAL TAR 


process approved and accepted 
(Government Engineers. 


Orders Solicited. 


Sewage America. 


and fully describing all Muni- 
Sewage Purification Plants now 
operation. 

PRICE $1.00. 
PUBLISHED AND FOR SALE 
Engineering News Publishing Co. 
NEW 


Nearly Durable Stone, and Nearly Smooth Asphalt, 
While Much Cheaper than Either. Send for Pamphlet. 


Address ABBOTT, President, High St., COLUMBUS, 


THE UNITED STATES FIRE CLAY 
THE OHIO SEWER PIPE CO. 


SINGLE AND DOUBLE STRENCTH 


SEWER CULVERT PIPE 


CHIMNEY TOPS AND FLUES. 


FIRE AND PAVING BRICK. 
ANNUAL CAPACITY, 10,000 CARS. 
GENERAL 91-93 FIFTH AVE- PITTSBURG, PA. 


TORONTO, 
PRICE 


Tables for the Cust Lay- 
ing Cast Iron Water Pipe, Edmund 
Weston, Engineer inCharge Water 
Department. Providence, Price 
cents, Published and for sale En- 
gineering News Publishing Co, 


NEW YORK, 


CHICAGO, 
BROADWAY. 


410 CHAMBER COMMERCE. 


Ordering Books 


from are reminded that shall pleased fill their 
orders the following 


TERMS: 
ENGINEERING NEWS PUBLISHING CO. 


MANUFAC TURED BY THE 


STANDARD 


NEW YORK. Cash with Order. Discounts. 


THE BEST BOILER COMPOUND 
BOILER COMPOUND COMPANY 


direction the other variation 


ENGINEERING NEWS. 


THE LAIDLAW-DUNN-GORDON 


Water-Works and Sewage Pumping 


HORIZONTAL VERTICAL. 


STEAM AND POWER 
FOR ANY DUTY. 


Cincinnati and 
Hamilton, 
Main Offices, 

BRANCH OFFICES: 


PITTSBURG, 41) Lewis Block. 


THE DAVIDSON 


PUMPS and PUMPING ENGINES 


Warranted the 


BEST MADE 


for Situations, 


MANUFACTURED BY 


DAVIDSON. 


Principal and Works: 


43-53 Keap Street, Brooklyn, 
Branch Offices 
Liberty St., New York. 
Oliver St., Boston. 


THE PELTON WATER WHEEL 


SEWERAGE SYSTEMS. 


THE PUMP 


SEE ENGINEERING NEWS, JUNE 1893. 


Pump for Duties Ice Factories, Works, Tanneries, Breweries. 
Paper Sugar and Oil Refineries. 


The only distinctively new 

development relating Hydraulic Power that 

has been made the last half century. Adapted 


MORE THAN 2,000 WHEELS 
NOW RUNNING. 


from New York San Francisco, may afford the most favorable 
Write for Catalogue. 


143 Liberty Street, New York City, Main Street, San Francisco, Cal. 


. 
| 
q 


cheap, simple and reliable pump, never fails catch water, 

never gets out order, and pumps hot liquids well doescold. 
The only pump the world acting without valves, pistons, rods, buck. 
ets, plungers, springs other moving parts. effects saving 
expenses per cent. more over any other deep well pump, and 
capable delivering six times the quantity water from artesian 
wells over any deep well pump. 


The Standard 


Pressure PLACE, NEW YORK. 


Mechanical, Electrical and Consulting Engineers. 
and Agents forthe WESTERN MINERAL WOOL CO.’S PIPE AND 
has been adopted! BOILER COVERING and MINERAL BULK; ECONOMIC 
LUBRICATING RESERVOIR. 


Room 415, Exchange Building, 
the New Plant Work Specialty. New York. 


THE BACKUS MOTOR isthe cheapest power known for driving kinds light 


machinery. Scientific prove superior all other motors. Water Companies 


CKUsS W OTOR CO.. Newark, N. J. 


1,200 THERMOMETER Manual Lime and Cement. 


DAILY USE. PEABODY, MASS. Heath. Cloth, 12mo, 216 Pages. 


All the chief materials for cementing masonry are treated this work, 


Regulator 


onstruction 
Close-working. Our catalogue, No. 29, con- 


change the mo- tains full description it. 


tion the damper from one 


one pound steam pressure. 


MANUFACTURED BY THE 


Portland Cement. chemical analyses cements and the methods testing 

SEELEY CO., ADVERTISE CONTRACT WORK described detail, and also the making mortar and concrete. The 
29-33 Haverhill St., Boston. book will prove exceedingly valuable any one interested this subject. 

New Liberty St. 


For Sale Engineering News Publishing Company. 


ENGINEERING NEWS. Price, $2.50. 


THE SMITH-VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Only Pumps with Patent Removable Water Cylinders and Adjustable Water 
Pistons. Less Water Slippage than Any Other Duplex Pump. 


GEO. NYE 


IMPROVED 


VACUUM PUN 


OFFICE AND FACTORY: 
74-76 Washineton Street. CHICACO. 


— 


Curtis 
Patent 


ENGINEERING 


HOLLY MFG. 


LOCKPORT, NEW YORK. 


Two These Engines 24,000,000 Galls. 
Capacity Erected Under Cash 
Contract, are Pumping the 
Regular Supply the 


CHICAGO 


Grounds and with Pure and 
Wholesome Water. 


SEND FOR ILLUSTRATED CATALOGUE. 


THE METER. 
“UNEQUALED FOR AND DURABILITY.” 

METERS FOR HOT WATER, CRUDE WORTHINGTON, Liberty NEW YORK. 

ALKALI AND SPECIAL SERVICES 


Kilby St., BOSTON. 607 Arch St., PHILA. Lake St., CHICACO. 


LOUIS BLOCK, ERNEST CLEMENS, LOUIS BARON, 


GROSHON HIGH DUTY 
PUMPING ENGINE CO. 


JOHN GROSHON, Manager. 
FOOT EAST STREET, NEW YORK. 


404 406 Wainut ST. LOUIS. 


Milwaukee, Wis. 


ENGINES. 


Vertical and Horizontal, Triple Expan- 
sion and Compound. 


Duplex Direct-Acting High Duty Pumping Engines. 
Cross Compound Crank and Fly-Wheel and Vertical 
Triple Expansion Pumping Engines. 


OS OS SOS 


Special Sewage and Irrigating 
Pumps. Builders High 
Grade Corliss Engines 
for All Purposes. 


2,500 Horse 


power has been developed this summer Winoski 
Gorge, Vermont, the 


STEAM 


This company makes specialty developing water 
power for electric plants. Combination alternative 


steam and water powers put practical operation. 
CORRESPONDENCE SOLICITED. 
KNOWLES STEAM PUMP pump co. 
Builders Steam and Power| STEAM PUMPS FOR ALL SERVICES 
SINGLE AND DUPLEX. 


WATER-WORKS MACHINERY and 
INDEPENDENT CONDENSERS. 


WORKS: North Tonawanda, 
Office Warehouse, John St. N.Y. City 
Warerooms: 


FOR SERVICE. 


FOR CATALOGUE. 
183 Devonshire Boston. Liberty St., New 
So. Canal St. Chicago. 


GENERAL SPECIFICATIONS for Iron and 
Steel Railroad Bridges and Viaducts 
Price cents. Same for ‘iruss 
Highway Bridges and Viaducts Price 
cents. Theodore Cooper, Consulting 

MASLIN’ gineering News Co., Tribun 
Building, New York City. 


Bandiieg DIRTY, and SANDY 


| 
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THE DEANE, HOLYOKE 
STEAM 


SINCLE AND DUPLEX, FOR EVERY SERVICE. 
WATER-WORKS ENGINES 
Daily Pumping Capacity 
DEANE WATER-WORKS 


Over 600,000,000 


DEANE STEAM PUMP CO. 


HOLYOKE, MASS. 


New York, Boston, Chicago, 


NAYLOR 


WHITEHALL ST., NEW 


HYDRAULIC MACHINERY, 


Pumping Engines, Accumulators, 
Forging and Flanging Presses, Shears, 
Punches, Riveters, Cranes, 


COMPLETE HYDRAULIC PLANTS FOR 


THE ONLY MANUFACTURER THE COMPLETE 


“NAYLOR SYSTEM.” 


The cut shows a Hydraulic Scrap-Shear that will cut 2 aq. ins. of secti.), 


Absolutely SAFE. 

Produces DRY STEAM 
Best Adapted HIGH], 
PRESSURES. 


THE FOURTH EDITION 


CLIFF ST., NEW YORK. The Manual American Water-Works 


WILL NOT PEAR BEFORE 1896. 


ird editions. ‘The Historical and Technical matter published the 

SINGLE DUPLEX and Second editions 
great value. not repeated the 
Bes! esign the First and Second editions still for sale, and one other 


these makes most desirable supplement the later editi ad- 


visable secure copies while they are yet print. 


the History, Vetails Source ard Mode Ma- 


etc., Every Water- orks the United and Canada; with Summaries for 
State and States, and Directory Officiais, and 


Same above, rected and Expanded, and with addition Family 
Historical and Technical Matter published Former Editions, but contains Full 


Descriptions all New Works and Extensions Works; and gives Tabulated 

tics Many Individual Works Growth from year year. Much space devoted 
Tracing the bet ween Water Consumption and the Use Meters, and Discussion 
ater-W orks and Government. Valuable Summaries are given showing 
ownership, whether works are owned municipality private company. 


Pumping Machinery, 
CLEVELAND, OHIO. 
THE BALDWINSVILLE CENTRIFUGAL 


The Oldest, Best and Centrifugal Pump 
the Market, Vertical, Horizontal and Suction Pumps. 
city varyiag from 100 40,000 Gallons per minute. 
Catalogue and 


IRWIN VAN ENGINEERING NEWS PUBLISHING CO., 


71510726 Weat Fayette St... SYRACUSE. N.Y. 
SAND PUMPING OUTFITS SPECIALTY. 
Risdon Works. San Francisco Agent, Pacific Coast. 


BARR PUMPING ENGINE 


WATER WORKS PUMPING ENGINES, 


INDEPENDENT AND SURFACE CONDENSERS 


FOURTH EDITION WILL PUBLISHED 1896, 


The above will sent any address, postage paid, receipt 
price. 


Tribune Building, New York 


CHICAGO. NEW ORLEANS. SAN FRANCISCO, OMAHA. 


AND SPECIAL PUMPS FOR ANY REQUIRED SERVICE. 
THE LATEST IMPROVED UNDERWRITER FIRE PUMPS. 


= 


ENGINEERING NEWS 


THE ADDYSTON PIPE AND 


AND FLA ALSO SUPPLY 


FROM MANUFACTURER’S OWN DESIGN, AND 


CULVERT AND 


casting pipe use FOR WATER AND GAS. 


striking the 

ead and better FITTINGS, 
Engineers, contractors and 


owners will appreciate this 


advantage. Fire Stop Valves, Lamp Posts, Canada Turbines, 


ENERAL FOUNDRY AND MACHINE WORK. 


THE RADFORD PIPE AND FOUNDRY selling Agent, Mellert Foundry Machine Co., Limited, 


VA. 160 Broadway, New PA. 


EASTERN ACENCY: 523 Exchange Building, BOSTON. DRUMMOND. 


BAY CITY, MICH., “GLOBE” SPECIALS. 


IMPROVED WYCKOFF PIPE Valves, Fire Lamp Posts, 


Office: Corbin 192 Broadway, New York. GENERAL FOUNDRY WORK. 
ATE DERS George Ormrod Man. Treas,, Emaus, Pa, John Donaldson, 186 South Phils 
EMAUS PIPE FOUNDRY. 


DONALDSON 


Manutacturers CAST IRON PIPE castings for 


ALL PIPES CAST EMAUS, LEHIGH PA. 


Warren and Machine Compar 


Water-Works, Railroads, Distilleries, Mines, Mineral Waters, 
Casing for Underground Steam Pipes. 
NATIONAL FOUNDRY PIPE WORKS, Limited. 


MANUFACTURERS OF 


WORKS NEW YORE 
PIPE PHILLIPSBURGH, 160 BROADWAY, 
From three to forty-eight inches diameter. BRANCHES, BENDS, RETORTs, ETC, 
PITTSBURGH. PA., OFFICE: MANUFACTURERS’ AGENTS FOR 


402 and 408 Lewis Block. SCOTTDALE, PA. WATER SUPPLIES. 


Also the specialties the Scorr FouNDRY, such Heavy Machinery, Work 


Also CASTINGS PANCOAST ROGERS, 
PATTERNS every PLATT and GOLD STREETS NEW YCRK 


WILLIAM SULLIVAN, Secretary, Burlington, 


The PIPE FOUNDRY Co. 


ALL THE CUTS Published 
ARE FOR SALE 


FOR WATER AND 
Large Cylinders and 
General Foundry Work, 


NEW YORK OFFICE, OFFICE AND WORKS 


Orders should sent soon possible after cuts appear inthe St. 
paper, all cuts must finally disposed one month after publication. BURKE, and BURKE, Vice-Pres., Supt. 


THE JACKSON WOODIN SHORE FOUNDRY 


ZEHNDER, 


Half Tones, cents per sq. in., minimum price, 
Line Etchings, cents per minimum price, cents. 


LOWRY, Secretary 


BERWICK 
Co. Pa. 


all sizes 


SPECIAL CASTINGS. 
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“BROOKLYN BRIDGE” BRAND. 


WARRANTED SUPERIOR 
ANY 


USED THE 


MOST IMPORTANT WORKS 


THE COUNTRY. 
WM. MORTON, Sec’y. 


SAYLOR’ 


Strongest, Cheapest, Best, and Always 
For Sale all Dealers Masons’ 


JOHNSON WILSON, Agents, 


Send for 


PORTLAND 
CEMENT. 


Broadway, New York. 


ASPHALT PAVING 


GENUINE 


TRINIDAD ASPHALT PAVEMENTS 


THE STANDARD FOR 
Health, Durability, Smoothness and Safety. 


ENHANCES THE VALUE PROPERTY MORE THAN ANY OTHER PAVEMENT. 


Principal Office, FULTON STREET, NEW YORK. 


Atlanta, 
Raleigh, 


Owego, Y.; 
Holden, Mo.; 


NEW YORK FILTER COMPANY, 145 BROADWAY, NEW YORK. 


NEW YORK FILTER 


Combining HYATT, NATIONAL, AMERICAN and BLESSING Improvements. 
Contracts Made for Filters any Capacity. 


Cities and Towns Using New York Filter Plants, 


Satisfactory Results Guaranteed. 


And the Following Have Lately Increased 


Rich Hill, Mo.; 


Sidney, Ohio; Elgin, 


CHICAGO BRANCH Dearborn St. 


Oakland,Cal. 


Somerville, 


St. Thomas, Ont. 
Terre Haute, Ind.; 


Newport, 


ST. LOUIS BRANCH 304 St. 


“Improved Union” Railroad 


LEHIGH VALLEY RAILROAD COMPANY. Office Chief Engineer. 
Chief Engineer, Mauch Chunk, February 16, 1887. 
Sec. Treas. American Improved Cements Co. 

Dear all our new work done the construction the Hazleton Delano 
branch since the beginning cold weather, your Improved Cement has been used. 
has gi ven good satisfaction, and is well adapted where the work must be done in freezing 
far have gone testing your Cement from the cars have shi the 
results show a good Cement. Yours truly, A. W. STEDMAN, Chf. 

LESLEY TRINELE, Sales Agents, 


220 South Third Street, Philadelphia. 


THE LAWRENCE CEMENT 


MANUFACTURERS 


HOFFMAN” ROSENDALE 


ERNEST ACKERMAN, President. 
Albert Scull, 


Marion General Sales Agents, 


No. WILLIAM STREET, 
NEW YORK CITY. 


Twenty cities have adopted our trench machine for 
use upon sewer trenches. 
They give passable streets, require but small gangs, 


TWENTY 
CITIES. 


make good progress, and eliminate depth. 


CARSON TRENCH MACHINE 


THE BARTHOLDI STATUE PEDESTAL 


NORTON CEMENT. 


BROADWAY, NEW 


ALSEN’S CEMENT. 


Tensile strength days, part cement, parts sand, 265 per square 


Test made 


Dept. Docks, New York, March 19, 1892. 


Portland Cement Works, 143 Liberty 


Works, 1889 and 3.00 
Baker. Manual American Water- 
Works, 1890 and 
McGhee. Tables Metric Equivalents .10 
McGhee. Areas Triangles......... 
Merriman. Mechanics Materials, 
Text-Book 3.50 
Merriman. Hydraulics, Treatise on. 3.50 
Newman. Scamping Tricks and Odd 
Knowledge Practiced Public Works 1.00 
Paine. Railroading, Elements of...... 1.00 
Paul. Railway Surveys and Resurveys .25 
Rea. Railways Terminating Lon- 


Read. Topographical Drawing ....... 5.00 
Searles. Field Engineering ......... 3.00 
Staley Pierson’s Separate System 

3.00 
Torrey. Switch 1.00 


Heath. Lime and 


Thacher. Highway Bridge Specifica- 

Trautwine. Pocket-Book.. 5.00 
Sedgwick. Typhoid Fever Chicago.. .10 
Van Table Book .......... 
Waddell. Highway Bridges ......... 4.00 
Waddell. Live Loads for 
Weston. Cost Laying Cast Iron Wa- 

Wilson. Irrigation Engineering ...... 4.00 
Wellington. Piles and Pile-Driving... 1.00 
Wellington. Net Hauling Capacity 

Wellington. Economic Theory 

Wellington. Calculation Railway 

work with Diagrams 4.00 
Wellington’s Systems Car Lighting. 
Woods and Barnes. Compound Loco- 


BARBER 


ASPHALT 


BROADWAY, NEW YORK, 


Received the Highest Awards the World’s Columbian Exposition, Chicago, 1893: Asphalt 
and Asphaltic Cements; 2d, Trinidad Asphalt 3d, Machinery and Processes. 


BARBER ASPHALT PAVING COMPANY, 
CoO. = = ; 


ate 


